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PART II. 


General and Physical Chemistry. 


Some Deductions from Lord Rayleigh’s Formula for Turbid 
Media. A. Bouraric (J. Chim. phys. 1914, 12, 517—525).— 
According to the formula in question, the effect of the addition of 
small particles to a homogeneous medium is to alter the refractive 
index from py to p, such that p—py=n7(D!—D)/2D, where x is 
the number of particles per c.c., 7' the volume of each particle, D 
the optical density of the homogeneous medium, and /’ that of 
the particles. The author applies this formula to gases on the 
assumption that these may be regarded as suspensoid systems, and 
shows that this leads to the relation 7=2(~—1)/3n. According 
to this, the volume of the molecules of different gases is propor- 
tional to the excess of the refractive index over unity. It follows, 
further, that the density of the gas molecules is given by 
d' =673'10-'M/(u—1), where M is the molecular weight of the 
gas. The values obtained from this equation are of the same order 
of magnitude as the densities of solid substances, and range from 
2°1 for cyanogen to 20 for neon. 

The formula is also applied to liquid solutions, and the density 
of the molecules of the dissolved substance is shown in this case 
to be given by d’=3C/2000(u—py), in which C is the concentra- 
tion of the dissolved substance in grams per litre. The density 
numbers obtained from this equation are recorded for a number 
of salts. The lowest value, 4°7, was found for ammonium nitrate, 
and the highest, 13, for thallous sulphate. H. M. D. 
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High-Frequency Spectra of the Hlements. Ivar MALMER 
(Phil. Mag, 1914, (vi], 28, 787—794. Compare Moseley, A., 1914, 
ii, 14, 326)—The high-frequency spectrum measurements of 
Moseley have been extended by the author so as to include the 
frequencies of the characteristic radiation of the K series which is 
emitted by yttrium, zirconium, molybdenum, ruthenium, palla- 
dium, silver, cadmium, iridium, tin, antimony, barium, lanthanum, 
and cerium. These elements form a series in which the atomic 
number J increases from 39 (yttrium) to 58 (cerium). 

In agreement with Moseley’s observations, it is found that when 
the square root of the frequency is plotted as a function of the 
atomic number, a straight line is obtained. In general, the agree- 
ment with the linear relation is within the limits of experimental 
error, but for antimony this is not the case. The anomaly dis- 
appears if the atomic number of antimony is taken as 52 instead 
of 51. Since for antimony ¥=51, when radiation of the Z series 
is emitted, it would seem that the atomic number of an element 
may vary according to the type of radiation which it emits. 

For the elements from aluminium to zinc, Moseley found that 
the relation between the frequency v of the a-line and the atomic 
number can be expressed by v= #vp(V —1)?, in which vw is Ryd- 
berg’s constant. The author’s observations show that this formula 
does not hold good throughout the series of the elements. i 

H. M. D. 


Flame Reactions. III. Wiper D. Bancrorr and Harry 
B. Weiser (J. Physical Chem., 1914, 18, 762—781. Compare A., 
1914, ii, 317).—The authors show that a luminescence is produced 
at the anode during the electrolysis of certain salts with a number 
of different metals as anodes. These reactions have been studied 
in the case of solutions of potassium chloride, iodide, bromide, and 
sulphate, using anodes of mercury, tin, cadmium, silver, and lead. 
In most cases a decided luminescence was obtained, and in every 
case where such electroluminescence appeared, a firm, coherent 
film was previously formed on the anode. In certain cases in 
which the product of the anodic reaction was soluble in the electro- 
lyte, the film formation was delayed for some time, and in these 
cases no luminescence appeared until after the film was formed. 
The luminescence was not due either to the thermoluminescence 
of the film or to a sparking through the film; it was situated under 
the film in the anode reaction zone. A poorly conducting film is 
necessary, since the heat generated by its resistance to the current 
causes a local rise of temperature at the surface of the anode; this 
heats, and presumably volatilises, a portion of the metal of the 
anode, which reacts with the nascent anion and produces the 
luminescence. No luminescence was obtained unless the metal 
anode, in corroding, formed a solid salt instead of dissolving or 
disintegrating. Ordinarily, the solubility is least, and the stability 
greatest, in cold solutions, and consequently it is to be expected 
that the luminescence would be greater in cold solutions than in 
hot solutions. This is particularly noticeable in the electrolysis 
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of potassium bromide with a mercury anode. In many instances 
the heated metal will burn brightly in an atmosphere of oxygen 
or one of the halogens, and the light emitted under these con- 
ditions is of the same colour as the light emitted by the same 
substances when they react in an electrolytic cell. With a 
stationary anode, the luminescence is usually only a flash, since the 
film masks the luminescence and diminishes the current, so that the 
velocity of reaction is very low. In most cases the luminescence 
can be made continuous by rotating the anode rapidly, and at the 
same time brushing it with a stiff brush, so that the film does not 
become too thick. J. F. 8. 


Optical Rotatory Power and Chemical Constitution. L. G. 
Wesson (J. Amer. Chem. Soc., 1914, 36, 2522—2532).—Pickard and 
Kenyon have studied the rotatory power of members of several 
homologous series of optically active compounds, and have ex- 
plained their results by means of a hypothesis based on a con- 
sideration of the space occupied by the four groups attached to 
the asymmetric carbon atom (T., 1913, 103, 1930). 

In the present paper it is suggested that the phenomena of 
optical activity depend primarily on the attractive forces exerted 
on an asymmetric atom by its four adjacent atoms or groups rather 
than on the space occupied by these atoms or groups. This view 
is deduced from the experimental data published by Pickard and 
Kenyon. E. G. 


Kinetics of Photochemical Reactions and the Law of 
Radiation. A. ScuipLor j(Arch. Sci. phys. nat., 1914, [iv], 38, 
97—112. Compare A., 1914, ii, 601)—A theoretical paper in 
which the quantum theory is applied in the deduction of the laws 
of radiation and photochemical equilibrium. The velocity of a 
photochemical reaction is supposed to depend on the mean energy 
of the molecules which act as resonators, and also on the charac- 
teristic vibration frequency. H. M. D. 


Method of Treating Radioactive Barium Compounds. 
H. N. McCoy (U.S. Pat. 1103600 ; from J. Soc. Chem. Jnd., 1914, 33, 
919).—The separation and concentration of radioactive substances, 
such as radium, mesothorium-Z and thorium-X, from barium com- 
pounds is effected by converting the barium and the radioactive 
elements into hydroxides, and fractionally separating barium 
hydroxide from the solution. The partial precipitation of the 
hydroxides of barium and of the radioactive elements is accom- 
plished preferably by adding alkali hydroxide. C. 8. 


The Distribution of the Active Deposit of Actinium in an 
Electric Field. A. N. Luctan (Phil. Mag., 1914, [vi], 28, 761—778; 
Amer. J. Sci., 1914, [iv], 38, 539—555).—The recent results of 
Walmsley (A., 1913, ii, 905) on the distribution of the active 
deposit of actinium in an electric field being at some points in 
contradiction to those of Wellisch (ébid.) for the active deposit of 
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radium, the question has been re-examined, and the following con- 
clusions reached: (1) In dust-free, dry air the percentage of 
actinium active deposit collected on the cathode increases with in- 
creasing potentials to a definite limit of 95% as the maximum, the 
remaining 5% consisting of neutral particles, which arrive at the 
electrodes by diffusion. (2) No negative particles take part in the 
distribution. (3) For lower values of the cathode deposit, the 
formation of neutral deposit particles results both by volume re- 
combination and columnar recombination of the positively charged 
particles with negative ions. Both types of recombination occur 
at a faster rate for the deposit particles than for ordinary positive 
ions, due to their larger mass and size and slower speed. In all 
respects the actinium active deposit behaves, qualitatively at least, 
like that of radium. It is supposed that the recoiling deposit 
particle, in its collision with the molecules in its path, expels from 
them negative electrons with much greater velocity than is 
imparted to the positive ion, so that the recoil particle is 
surrounded by an overwhelming majority of positive ions, and there 
is a greater probability that it will emerge positively charged than 
otherwise. The fact that the limiting value for the cathode deposit 
is for actinium (95%) greater than for radium (88%) is what is 
to be expected from the fact that the actinium-A atom recoils with 
a greater velocity than the radium-A atom. Since the recoil 
velocity of the thorium-A atom is intermediate, it is to be expected 
that the limiting value for the thorium cathode deposit will lie 
between 88 and 94%. F. S. 


The Transformations of Actinium-C. R. W. Varper and 
E. Marspen (Phil. Mag., 1914, [vi], 28, 818—821).—Confirmation of 
the existence of a small proportion of a-rays from actinium-C, 
more penetrating than the rest, has been obtained by an ionisation 
method. A pencil of a-particles from a source of actinium active 
deposit fell on the usual Bragg ionisation apparatus. At a range 
beyond 5°4 cm., the range of the ordinary a-rays of actinium-C’, a 
small ionisation was observed. A powerful magnetic field was used 
to deviate f-rays. Comparative experiments with radium’, 
thorium-C, and actinium-C’ showed a clear difference in the latter 
case, confirming the existence of a branch product of actinium-C 
involving the emission of a-rays of 6°45 cm. range by 0°2% of the 
atoms disintegrating. That these a-particles were not due to 
impurity was shown by the ionisation they produce, decaying with 
the period of thirty-six minutes, in agreement with that of the 
actinium active deposit as a whole. F. 8. 


Process for Obtaining Radiothorium or Substances Con- 
taining it for the Preparation of Solutions Containing 
Thorium-X. Deutscne Gase.imticnut AKTIEN-GESELLSCHAFT 
(D.R.-P. 269692; from J. Soc. Chem. Ind., 1914, 33, 312).— 
The solution of the material, freed as far as possible from impuri- 
ties, especially barium, calcium, iron, lead, phosphoric acid, and, 
if practicable, cerite earths, is treated with pure ammonia and the 
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precipitate washed and dissolved in dilute nitric acid; the liquid 
is then evaporated to dryness to expel the excess of acid, and the 
aqueous solution of the residue treated with excess of pure 
ammonia. The precipitated hydroxides, containing radiothorium, 
are evaporated to dryness, together with the solution of ammonium 
salts, the latter being removed from the dry residue by repeated 
washing with either water or a dilute sodium chloride solution free 
from carbon dioxide. Solutions containing thorium-X are pre- 
pared by leaving the residue, obtained as described above, in con- 
tact with pure, distilled water or with dilute sodium chloride solu- 
tion free from carbon dioxide until a sufficient quantity of 
thorium-X has passed into solution. a: a B 


Lead and the End Product of Thorium. I. Arraur Homes 
and Ropert W. Lawson (Phil. Mag., 1914, [vi], 28. 823—840).—To 
test the question whether thorium-#, the end-product of thorium, 
is a stable isotope of lead, the thorium content of some Devonian 
minerals, for which the uranium and lead content were known 
from previous work, has been examined. If thorium-Z is a stable 
isotope of lead, the ratio Pb/(U+0°4 Th) should be constant, 
where Pb is the amount of lead, U and Th the average amounts 
of uranium and thorium in the mineral, during the time the 
mineral has been in existence, the rate of production of lead from 
thorium being 0°4 times that of lead from uranium. The thorium 
was estimated radioactively by Mache’s method (Sitzungsber. K. 
Akad. Wiss., 1914, 128, 334), by comparing the emanation 
liberated from the solutions, obtained by fusing the mineral with 
sodium carbonate, with that from solutions of standard thorium 
minerals, in which the thorium has been determined by analysis. 

The minerals were all from the Langesund Fjord district, south 
of Christiania, and of Devonian age, being almost certainly Middle 
Devonian. The ratio of thorium to uranium varied between very 
wide limits over a range of 120 times. But, with two exceptions, 
the lead—uranium ratios were remarkably constant at 0°04, as a 
representative value, and independent of the thorium content. 
There was no indication of constancy in the lead—thorium ratios, 
and the conclusions are drawn that radium-G is a stable isotope of 
lead, that radium-G and thorium-# cannot both be stable, and 
therefore that thorium-¥ is unstable. 

Existing analyses of various minerals are examined, and it is 
shown that the lead—uranium ratio is independent of the propor- 
tion of thorium present. The various recent atomic weight deter- 
minations of lead from radioactive minerals are discussed. 


F. S. 


The Volatility of Thorium-D. Relative f-Activities of 
Thorium-C and -D. A. B. Woop (Phil. Mag., 1914, [vi], 28, 
808—818).—-Pure thorium-D obtained by recoil, after measurement 
of its amount by a B-ray electroscope, was heated in an electric 
furnace for four minutes at a definite temperature, and again 
measured. After allowance for the exponential decay, the propor- 
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tion volatilised could be evaluated. For untreated thorium-D, 
volatilisation commenced at about 520°, and the proportion 
volatilised increased linearly with rise of temperature to 700°, when 
the whole was volatilised. Treating the recoiled thorium-D with 
nitric acid and evaporating to dryness produced no change in the 
volatility, showing that the thorium-D after this treatment is left 
in the same form as when deposited by recoil. But after heating 
with hydrochloric acid, volatilisation commenced at 270°, and was 
complete below 500°, the curve running parallel with that for the 
untreated thorium-D. This is in accord with Schrader’s observa- 
tion that the chlorides of the active deposit radio-elements are more 
volatile than the untreated deposits. 

Thorium-D, recoiling from thorium active deposit which has been 
treated with hydrochloric acid, volatilises as untreated thorium-D, 
and the same result is obtained for thorium-D recoiling from pure 
thorium-C which has been dissolved in hydrochloric acid and 
evaporated to dryness. This shows that thorium-D recoils in atomic 
form, and not as chloride. 

The volatilisation of thorium-D from the active deposit from 
evaporated nitric acid solution is the same as from untreated active 
deposit. Volatilisation commenced at 500°. But from the active 
deposit dissolved in hydrochloric acid and evaporated, volatilisa- 
tion commenced at temperatures between 300° and 500°, even from 
active deposit in which all the thorium-D chloride initially present 
had had time to decay. It would appear that in this case a com- 
bination of the thorium-D with chlorine occurs after its production. 

Thorium-C volatilises at 780°, and at 700° a complete separation 
of thorium-C and -D may be effected by volatilisation. The ionisa- 
tion produced by thorium-C is about 1°5 times that produced by 
thorium-D. F, 8. 


Mechanism of the Chemical Action of Electric Dis- 
charges. I. General Considerations. E. Briner (J. Chim. 
phys., 1914, 12, 526—533).—The author considers that the 
chemical effects produced by the passage of the electric discharge 
through gases are due to the action of three agencies, namely, high 
temperature, the liberation of electrons, and the emission of ultra- 
violet rays, when the hard f-rays are compared. H. M. D. 


Mechanism of the Chemical Action of Electric Discharges. 
II. Formation of Ammonia. E. Briver and J. Kaun (J. Chim. 
phys., 1914, 12, 534—563. Compare preceding abstract).—In order 
to ascertain the nature of the action involved in the chemical 
changes which occur on the passage of electricity through certain 
gases, the authors have investigated the influence of various types 
of discharge on the formation of ammonia. In these experiments, 
mixtures of nitrogen and hydrogen in the ratio N,: 3H, were sub- 
jected to the influence of spark, arc, and silent discharge, and on 
the attainment of the stationary condition, the proportion of 
ammonia formed was estimated from the observed change in 
volume or pressure. 

At constant temperature and varying pressure, the proportion 


GENERAL AND PHYSICAL CHEMISTRY. il, 7 


of combined nitrogen attains a maximum at about 100 mm. in the 
case of both spark and arc discharge. When the silent discharge 
is used, the proportion of combined nitrogen is much smaller. On 
this account, the accuracy attained is not so great, although it is 
quite sufficient to show that the connexion between the proportion 
of combined nitrogen and the pressure differs considerably from 
that found in the spark and arc discharge. As the pressure falls 
from 700 to about 150 mm., the proportion of combined nitrogen 
decreases, and then increases rapidly when the pressure is further 
reduced to 100 mm. 

Observations with the are discharge show that the proportion of 
combined nitrogen increases with the strength of the current, but 
the effect produced by successive equal increments of the current 
becomes gradually smaller. From experiments at temperatures 
between —35° and 500°, it appears that the proportion of com- 
bined nitrogen has a minimum value at about 100° and a maxi- 
mum at about 300°. At a pressure of 700 mm., the closer 
approach of the electrodes leads to a diminution in the proportion 
of combined nitrogen, but at 100 mm. the distance between the 
electrodes has very little influence on the condition of “equil- 
ibrium.” When the volume of the apparatus is increased, the 
proportion of combined nitrogen undergoes a diminution. 

The authors anticipate that these observations may help to 
throw some light on the mechanism of the chemical change. 

H. M. D. 


The Electrolytic Dissociation of Acetylene and its Metallic 
Derivatives. M. Skossarewsky (Compt. rend., 1914, 159, 769—771). 
—The author has studied the variations of the molecular con- 
ductivity of acetylene with the concentration of the solution, the 
thermal coefficient of conductivity, and the electrolysis of mono- 
sodium acetylide, using liquid ammonia as a solvent. Measure- 
ments were made for the first two points at —45° and 0° The 
results show that the dissociation of acetylene increases with the 
dilution of the solution, and that the thermal coefficient of con- 
ductivity is about 2% for each degree, and almost independent of 
the concentration of the solution. 

The molecular conductivity of sodium acetylide, C,HNa, at 
medium concentrations is of the same order as that of sodium 
acetate in aqueous solution. Electrolysis takes place, sodium being 
liberated at the cathode, and a mixture of products at the anode, 
one fraction of which is gaseous at —50°. After a few minutes’ 
electrolysis, the electrodes are strongly polarised, the 7.M.F. of 
polarisation being 2°71 volts. If the electrolysis is continued, the 
sodium in solution in the ammonia diffuses to the anode, and forms 
a short circuit in the electrolytic cell. Examination of the gaseous 
products showed the presence of acetylenic and ethylenic hydro- 
carbons. W. G. 


Electromotive Forces and Electrode Potentials in Mixed 
Solvents. J. N. Pearce and W. H. Farr (J. Physical Chem., 1914. 
18, 729—758).—The electrode potentials of silver in solutions of 
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silver nitrate in water, ethyl alcohol, methyl alcohol, and in a 
series of binary mixtures of these solvents, have been determined 
at 0° and at 25°. The electrode potentials are greatest in methyl 
alcohol and least in aqueous solution. The values of the electrode 
potentials are highest in the most concentrated solutions, and on 
dilution they decrease rapidly at first, and then on further dilu- 
tion they decrease further in an almost linear manner. The elec- 
trode potentials in the binary mixtures of the two alcohols obey 
the law of mixtures. In the binary mixtures of water and the 
two alcohols, the electrode potentials increase slowly at first with 
addition of the alcohol from the value in pure water up to mix- 
tures containing about 75% of the alcohol, and then more rapidly 
with further increase in the proportion of alcohol. The tempera- 
ture-coefficients have been calculated for each concentration in each 
solvent used. In both of the alcohols and their binary mixtures, 
the temperature-coefficients are positive. Those in ethyl alcohol, 
75% ethyl alcohol—-methyl alcohol, and 50% ethyl and methyl 
alcohols increase with dilution, whilst the temperature-coefficients 
in methyl alcohol and its 75% mixture pass through a minimum 
value. The temperature-coefficients in the water and 75% aqueous 
solutions are negative, and the values of these negative coefficients 
increase with dilution. The influence of the water, as manifested 
by the temperature-coefficients, is displaced toward higher dilutions 
as the proportion of the alcohol in the mixture is increased. The 
E.M.F. of all the possible concentration cells in all the above 
solvents have been determined and compared with those calculated 
from the electrical conductivities by means of the Nernst equation. 
From the agreement between the observed and the calculated 
E.M.F., it can be seen that the Nernst equation can be applied, not 
only to solutions in non-aqueous solvents, but also to solutions in 
binary mixtures of these solvents. The solution tension of silver in 
each of the three solvents has been calculated, and found to be: in 
water, 3°91 x 10-1; in ethyl alcohol, 5°94x 10-18; and in methyl 
alcohol, 1°98x 10-1. The heats of ionisation were calculated for 
the pure solvents and for the 50% mixtures, and found to be: in 
ethyl alcohol, + 22,727 cal.; in methyl alcohol, + 23,126 cal.; in 
water, 24,063 cal.; in 50% ethyl alcohol_water, + 24,293 cal.; 
in 50% methyl alcohol—water, + 24,541 cal.; and in 50% ethyl 
alecohol_methyl alcohol, + 22,973 cal. J. F. S. 


Magnetochemistry of the Salts of Copper, and the 
Magneton Theory. I. Cupric Chloride, Nitrate, and Sulphate 
in Concentrated Solution. B. Caprera and E. Motes (Anal Fis. 
Quim. 1914, 12, 373—379).—Determinations of the magnetic 
susceptibility of cupric chloride, nitrate, and sulphate have yielded 
values in fair agreement with the law of Liebknecht and Wills 
(A., 1900, ii, 187). A. J. W. 


Magnetic Investigation of the Changes of Structure of 
Iron and Chromium Compounds at High Temperatures. 
Kéraré Howpa and Také Sons (Sci. Rep. Tohoku Imp. Univ., 1914, 3, 
223—-234. Compare A., 1914, ii, 526).—The influence of tempera- 


GENERAL AND PHYSICAL CHEMISTRY. ii. 9 


ture on the magnetic susceptibility of hematite, magnetite, 
chromium trioxide, and chromium sesquioxide has been examined 
over the range —170° to 1300°. From the susceptibility-tempera- 
ture curves of the iron compounds, the authors draw the conclusion 
that hematite shows no change of structure up to 1300°, and that 
it contains a small quantity of magnetite at temperatures above 
—40°. If magnetite is heated in air at 1300°, it is almost com- 
pletely converted into hematite. Chromium trioxide appears to 
undergo two changes, whereby the oxide, Cr,O,,, is formed at about 
290°, and Cr,O, at about 420°. The curve for chromium sesqui- 
oxide indicates that no change of structure occurs up to 1300°. 


H. M. D. 


Deduction of Maxwell’s Generalised Law by the Statistical 
Method. A. Berrnoup (J. Chim. phys., 1914, 12, 564—579. 
Compare A., 1911, ii, 578).—It is shown that the law of distribu- 
tion of the molecules of a gas in respect of temperature may be 
derived from the Boltzmann-Gibbs formula by application of the 
statistical method. In this deduction, it is assumed that the 
specific heat of the gas is constant. H. M. D. 


Specific Heat of Copper in the Interval O° to 50°. 
Vacuum-Jacketed Calorimeters. D. R. Harper (J. Washington 
Acad. Sci., 1914, 4, 489—490).—The specific heat of copper has been 
determined by suspending a coil of copper wire in a vacuum, and 
heating it by an accurately measured current for a measured time. 
To arrange a sufficient amount of the copper in a form suitable 
for electrical measurement, the wire is coiled into spirals about 
150 cm. in length; thirty-two of these, superposed with mica plates 
between, built up a cylinder, 10 cm. by 10 cm., containing about 
2 kilo. of copper and having a resistance of about 0°2 ohm. The 
increase in the temperature of the wire is determined by using it 
as a resistance thermometer. The result of twenty-seven deter- 
minations is given as 0°3834+0°00020(¢—25) international joules 
per gram degree, which is equivalent to 0°0917 + 0°000048(¢ — 25) 
calories per gram degree between the temperatures 15° and 50°. 
The efficacy of the vacuum jacket in reducing the magnitude of the 
cooling correction was not so good as was anticipated. J. F. 8. 


Specific Heats of Liquids and Vapours at Constant 
Pressure and Volume. Srerano Pagiiant (Nuovo Cim., 1914, [vi], 
8, ii, 157—188).—The author compares his earlier results 
(1883—1890), recalculated on the basis of experimental data con- 
cerning specific heats published since 1884, with those obtained by 
Tyrer (T., 1913, 108, 1675; A., 1914, ii, 425). 

Within the limits of temperature employed, the specific heats at 
constant volume for most of the sixteen liquids for which data are 
available increase with rise of temperature, but water, carbon 
tetrachloride above 30°, and carbon disulphide above 10° are excep- 
tions to this rule; Tyrer’s statement, that the extent of this in- 
crease rises with the number of atoms in the molecule of the liquid, 
is not verified. For water, just as for the liquids examined by 
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Tyrer, the specific heat at constant volume for the liquid is greater 
than that for the vapour at the same temperature. Although the 
specific heat of water, unlike those of the other liquids, decreases 
with rise of temperature, that for water vapour exhibits a diminu- 
tion similar to those for the other vapours, the differences being 
generally very small. 

As a rule, the difference between the two specific heats, which 
is equivalent to the work of thermal expansion, is greater for a 
liquid than for its vapour at the same temperature, yet for water 
and for methyl alcohol the value of this difference for the liquid 
coincides with that for the vapour at a certain temperature; at 
lower (or higher) temperatures, the difference is less (or greater) 
for the liquid than for the vapour. These results seem to 
corroborate the view that the energy absorbed during the expansion 
of a liquid is mainly employed, not in overcoming the external 
pressure, but in effecting internal work necessitated by the inter- 
molecular attraction or in increasing the molecular energy. 

Tyrer’s general relation, that the difference between the two 

ific heats increases continuously with rise of temperature, does 
not hold for certain liquids; thus, for carbon tetrachloride, it is 
valid only above 20°, and for chlorobenzene only above 50°, whilst 
with toluene, xylene, and cymene this difference varies in the 
opposite sense. Conclusions in support of, or against, the de Heen 
hypothesis cannot, therefore, be drawn from these variations. 
Further, for all normal liquids, the value of the expression 
(cp—C¢y)v*/(dv/dt) is not constant, but variable, so that here 
again Tyrer’s conclusions are invalid. 

Also, the product of the molecular weight and the factor 
(¢p—¢y) is not constant for normal liquids at one and the same 
temperature, although the values of this product for members of 
any one chemical series are of similar orders of magnitude. The 
expression 1. (dv/dt)/v(cp—¢,)=1 (compare Tyrer, loc. cit.) is not 
of general application. 

Neither the relation deduced by Tyrer, who found that the ratio 
between the two specific heats remains constant for all liquids, nor 
that of Lussana (A., 1914, ii, 764), who stated that this ratio 
always diminishes with rise of temperature, is confirmed ; increases 
of the ratio are, indeed, observed for water between 0° and 100°, 
for ethyl alcohol above 20°, for amyl alcohol above 40°, for chloro- 
form above 20°, for carbon tetrachloride above 30°, and for carbon 
disulphide between 0° and 40°. 

In general, although not invariably, this ratio decreases with 
increase in the molecular weight in a homologous series. Increase 
with the density is not universally the case, since, within certain 
ranges of temperature, increase of the ratio with rise of tempera- 
ture occurs with such liquids as water, benzene, ethyl or isoamyl 
alcohol, chloroform, carbon tetrachloride, or carbon disulphide. 
Tyrer’s results furnish no demonstration of the Dupré-Amagat 
equation; his expression, B=7(dv/dt)v/C,, exhibits mere analogy 
of form to this equation, and is not verified by experiment. 

x BP. 
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Coefficients of Fluidity Temperatures, and their Relation 
to Heat of Fusion. J.GuzmAn Carrancio (Anal, Fis. Quim., 1914, 
12, 432—447).—A theoretical paper on heat of fusion, in which 
the author summarises and discusses results previously published. 

A. J. W. 


Vapour Pressure of Solutions. Static Method for the 
Determination of the Difference Between the Vapour 
Pressure of Solution and that of Solvent. J. C. W. Frazer 
and B. F. Lovetace (J. Amer. Chem. Soc., 1914, 36, 2439—2449).— 
The importance of the accurate determination of the effect of dis- 
solved substances on the vapour pressure of solvents, and the lack 
of agreement in the results of different workers using dynamic 
methods, have led the authors to improve the static method. 

The apparatus employed consists essentially of a Rayleigh mano- 
meter (A., 1901, ii, 542), one side of which is in communication 
with the bulb containing the solvent, and the other with the bulb 
containing the solution. Experiments made with solutions of 
mannitol have shown that, in order to ensure accuracy, the varia- 
tions of temperature of the solution and solvent must not exceed 
0°002°, but that accurate regulation of the temperature of other 
parts of the apparatus, namely, those parts containing vapour, is 
not necessary. If the temperature of the bath in which the bulbs 
are immersed is controlled to within 0°001°, the pressure readings 
are constant to within 0°001 mm. E. G. 


Vapour Pressures of Certain Alcoholic Solutions. O. F. 
Tower and A. F. O. Germann (J. Amer. Chem. Soc., 1914, 36, 
2449—2456).—A method for measuring vapour pressures by means 
of the Morley mercury gauge has been described by Tower (A., 
1908, ii, 811). The present paper gives an account of certain 
improvements in the apparatus and in the method of treating the 
solutions for the determination of the vapour pressures of non- 
aqueous solutions. 

Measurements have been made in which methyl and ethyl 
alcohols were used as solvents, and potassium iodide, lithium 
chloride, and benzil as solutes, and the molecular weights of the 
solutes have been calculated from the results. In the case of 
potassium iodide and lithium iodide, the molecular weights are less 
than the formula weights, and the values show a remarkable con- 
stancy throughout the different dilutions. In other words, the 
calculated molecular weights do not indicate that the salts are more 
dissociated in dilute solutions than in concentrated, and this is con- 
firmed by Jones’ ebullioscopic measurements with potassium iodide 
in methyl and ethyl alcohols (A., 1900, ii, 187). The molecular 
weight of benzil in ethyl alcohol seems to be constant, whilst in 
methyl alcoho] the compound appears to be associated with one or 
two molecules of the solvent. 


Partial Vapour Pressures of Ternary Mixtures of Toluene, 
Carbon Tetrachloride, and Hthylene Dibromide. M. A. 
Rosanorr, Jonn F. W. Scuuuze, and R. A. Dunpny (J. Amer. Chem. 
Soc., 1914, 36, 2480—2495).—This work was undertaken in 
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connexion with a study of fractional distillation with regulated 
still-heads. The effect of the regulated still-head on vapours con- 
taining more than two components has not yet been investigated, 
and in order to render such an investigation possible it was neces- 
sary (1) to devise a method for the rapid and accurate analysis 
of consecutive fractions of a ternary distillate, and (2) with a 
view to discover the law involved, to determine the partial 
pressures of the ternary mixtures of a suitable set of three sub- 
stances at the boiling points of the mixtures under ordinary atmo- 
spheric pressure. A suitable analytical method has already been 
described by Schulze (A., 1914, ii, 300), and measurements have 
now been made of the partial vapour pressures of various mixtures 
of toluene, carbon tetrachloride, and ethylene dibromide. For the 
purpose stated, it was necessary to determine the vapours in 
equilibrium with the various ternary liquids boiling at least at 
some one temperature, and this has been done for the five tempera- 
tures 83°, 91°, 99°, 107°, and 115°. For each of these tempera- 
tures, five different ternary mixtures and the two binary mixtures, 
all boiling at that temperature, were studied. The results are 
tabulated, and also represented graphically. E. G. 


Free Energy of the Various Forms of Elementary Sulphur. 
siLBert N, Lewis and Merie Ranpat (J. Amer. Chem. Soc., 1914. 
36, 2468—2475).—Calculations of the free energy of sulphur have 
been made from existing data, and have given the following values 
(in calories) of the free energy of formation (A F°298). Solid 
sulphur, rhombic form, 0; monoclinic form, 17°5. Liquid sulphur, 
Sa 94; the equilibrium mixture SA,u, —0°8. Gaseous sulphur, §,, 
17,600. E. G. 


Thermostat for Low Temperatures. James H. Wa troy, jun. 
and Roy C. Jutp (J. Physical Chem., 1914, 18, 717—721).—A 
thermostat is described for temperatures between 0° and — 20°. 
It consists of two galvanised iron vessels which are placed in larger 
wooden boxes, and the spaces between are filled, respectively, with 
sawdust and felt. The two vessels are connected by a pipe, through 
which a strong brine solution is pumped from the larger vessel to 
the thermostat proper. The connecting pipe is fitted with an 
electrically regulated stopcock, which is operated by a temperature 
regulator in the thermostat. For temperatures between 0° and 
—20°, the thermostat is filled with a mixture of two parts of 
water, one of glycerol, and one of ethyl alcohol. The temperature 
regulator consists of a steel tube filled with mercury, which is fitted 
with a special device for overcoming lag of temperature. By 
using a mixture of ice and calcium chloride instead of brine, the 
temperature can be kept constant at —30°. The temperature by 
means of this instrument can be kept within +0°03°. J. F. S. 


Modified Precision Barometer. Atserr F. O. GERMANN 
(J. Amer. Chem Soc., 1914, 36, 2456—2462).—A form of precision 
barometer is described in which both pump and barometer are 
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combined into one instrument. It consists of a modification of 
the mercury pump described by Germann and Cardoso (A., 1912, 
ii, 933), in which the main reservoir has been omitted, and is 
particularly serviceable for determination of the densities of gases. 


E. G. 


The System: Potassium Nitrate, Sodium Chloride, Water. 
J. Water LeatHer and Jatinpra Nata MuKeErsi (Mem. Dept. 
Agric. India, 1914, 3, 177—204).—The equilibrium relations in the 
quaternary system formed by the reciprocal pairs of salts and water 
have been investigated by measurements of solubility at 20°, 30°, 
40°, and 91°. For this purpose, preliminary measurements were 
made in respect of the four ternary systems: (1) potassium nitrate, 
sodium nitrate, water; (2) sodium nitrate, sodium chloride, water ; 
(3) sodium chloride, potassium chloride, water; (4) potassium 
chloride, potassium nitrate, water. The data for the first ternary 
system show that each salt increases the solubility of the other, 
whereas in the three remaining systems each salt diminishes the 
solubility of the other. 

In regard to the quaternary system, the conclusion is drawn that 
the system exhibits a change in character at about 30°. At 
temperatures above 31°, with potassium nitrate and sodium chloride 
in excess, potassium chloride separates out as a third solid phase, 
whereas below 28° sodium nitrate is found in place of potassium 
chloride as a third solid phase. 

The solubility data for the several systems are recorded in tabular 
form. H. M. D. 


The Systems: (4) Water, Magnesium Carbonate, and 
Carbon Dioxide ; (2) Water, Calcium Carbonate, Magnesium 
Carbonate, and Carbon Dioxide. J. Watter Learner and 
JatinpRa Natu Sen (Mem. Dept. Agric. India, 1914, 3, 205—234).— 
Measurements have been made of the solubility of magnesium 
carbonate (MgCO,,3H,O) in water saturated with carbon dioxide 
at 20°, 25°, 30°, 34°, and 39°, and at carbon dioxide pressures 
corresponding with 0°5 to 30°3% of carbon dioxide in the gas phase. 
It is found that the concentration of the magnesium carbonate and 
of the carbon dioxide in the solution can be represented by the 
formula c*=kp, in which k& and » are constants which vary with 
the temperature according to linear formule, and p is the per- 
centage of carbon dioxide in the gas phase. 

For a given partial pressure, the concentration of the magnesium 
carbonate and carbon dioxide in the solution is from five to fifteen 
times greater than that found in the case of calcium carbonate. 
In all cases, the ratio of MgCO,: CO, indicates that the solutions 
contain only small quantities of carbon dioxide in excess of that 
required for the formation of magnesium hydrogen carbonate. 

The more complex system B has only been submitted to a partial 
examination. The data show that calcium carbonate dissolves to 
only a very small extent in presence of magnesium carbonate. This 
behaviour is in accord with the relative stabilities of the respective 
hydrogen carbonates in aqueous solution. 


. so 
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Some experiments with dolomite show that this dissolves as such 
in aqueous solutions of carbon dioxide, but the solubility depends 
on factors other than that of the carbon dioxide concentration. 
In addition, it was found that dolomite is protected from the action 
of carbon dioxide to a large extent in presence of calcium 
carbonate, and completely in presence of magnesium carbonate. It 
was also observed that magnesium carbonate was precipitated to a 
slight extent when calcium carbonate was added to a solution of 
dolomite in aqueous carbon dioxide. No explanation can be offered 
which will account for this anomalous result. 

The effect of the addition of magnesium carbonate to agricultural 
land is discussed. Since this may lead to the almost complete pre- 
cipitation of calcium carbonate from the soil solution, it is possible 
to offer an explanation of the failure of crops which has been fre- 
quently observed after the application of magnesium carbonate to 
the soil in experiments on Loew’s “lime—magnesia ratio.” 


H. M. D. 


Mechanism of Molecular Action. A Contribution to the 
Kinetic Theory of Gases. T. Cartton Sutton (Phil. Mag.. 1914, 
[vi], 28, 798—808).—By combination of the mass law with a 
thermodynamic relation obtained by Gibbs and Planck (compare 
Planck, “ Thermodynamik,” equation 204), it is shown that the 
velocity of the reversible reactions represented by the formula 
AYP +AgPo+ « . -==yQi+ -meQo+ «~~. can be expressed by 

Afl[ P]\,e-'4/. g(8) and KTI[Q)*. 2-4". (4), 

in which @ is the absolute temperature and II is the symbol of a 
product. The two expressions differ only in the values to be 
assigned to the constants & and k’, A and A’. According to these 
expressions, the number of effective collisions varies with the 
temperature according to some function which involves e-(4, It 
is shown that the molecular mechanism which is consistent with 
the above expressions for the reaction velocity is limited to two 
alternatives. According to one of these, reacting molecules must 
collide with a relative velocity of approach which exceeds some par- 
ticular value v, whilst according to the other, reaction is limited 
to those molecules which collide with a relative velocity of approach 
lying between v and v + dv. 

The case of the unimolecular reaction is considered separately, 
and the fact that the influence of temperature in this case is repre- 
sented by a function of the same exponential type suggests that 
the reaction in question is caused by the collision of atoms within 
the molecule, which are characterised by a relative velocity of 
approach in excess of a limiting value v, or by velocities within the 
limits given by v and v + dv. H. M. D. 


Action of Phenols and of Alcohols on Ethyl Diazoacetate. 
G. CaLcaent (Gazzetta, 1914, 44, ii, 447—455).—Bredig and 
Fraenkel (A., 1905, ii, 692; 1907, ii, 746) have shown that the 
hydrolysis of ethyl diazoacetate to nitrogen and ethyl glycollate 
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constitutes a very sensitive reaction for hydrogen ions. The author 
has employed this hydrolysis to measure the hydrogen-ion con- 
centration in solutions of phenol, catechol, resorcinol, quinol, pyro- 
gallol, phloroglucinol, mannitol, erythritol, glycerol, ethylene 
glycol, and ethyl alcohol. The results show that phenols function 
as weak acids, the strength of which increases with the number of 
hydroxyl groups, and depends on their positions. Aliphatic 
alcohols also dissociate, but to such a slight extent that the con- 
centrations of the hydrogen ions are not sufficiently great to de- 
compose the ethyl diazoacetate; measurements of the conductivity, 
however, show that the degree of the dissociation increases with 
the number of hydroxyl groups in the molecule. 

Bredig and Fraenkel (loc. cit.) found that the ratio K,, of the 
velocity constant, K, to the concentration of the hydrogen ions, 
C,, is almost constant, and has about the value 38°5 for all organic 
and inorganic, saturated and unsaturated, weak and strong, acids 
in aqueous solution. For the phenols, the velocity constants are 
at first low, and only slowly assume their constant values. For 
phenol, A=0°000143 and C,=0°000003714; for catechol, 
K=0°000369 and (C,,=0°000009584; and for  pyrogallol, 
K=0°00130 and (C,,=0°00003377. The dissociation constants 
calculated from the conductivities of solutions of these compounds 
of different concentrations are not very concordant, but increase 
slightly in passing from the monohydric to the trihydric phenols, 
this behaviour corresponding with the catalytic activities and 
also with the neutralisation curves traced by Thiel and Romer 
(A., 1908, i, 787). T. H. P. 


Velocity of Crystallisation of Undercooled Water. James 
H. Watrow, jun. and Roy C. Jupp (J. Physical Chem., 1914, 18, 
722—728).—The velocity of crystallisation of water has been deter- 
mined at temperatures down to —9°. The experiments were 
carried out by filling a tube, 1 metre long and 7 mm. internal 
diameter, and 2°5 mm. wall, with conductivity water. The free 
ends of the column of water were covered. with a layer of paraffin 
oil, and the whole cooled in a specially constructed thermostat 
(this vol., ii, 12). When the water had cooled to the tempera- 
ture of the bath, crystallisation was induced by scratching the 
inside wall of the tube below the paraffin layer, and the time re- 
quired for the crystallisation to traverse the whole length of the 
tube noted by means of a stop-watch. The following values, in 
cm. per minute, were obtained at the different temperatures: 
—2°, 31°6; —3°61°, 48:4; —4°67°, 71:4; —5°86°, 107°1; —6°18°, 
1147; —7°10°, 266°7; —7°50°, 3080; —819°, 415°2; —838°, 
513°0; and —9°07°, 684.0. Measurements below —9°07° could not 
be made owing to spontaneous crystallisation taking place before 
the water had attained the desired temperature. The maximum 
velocity of crystallisation lies at a temperature below —9°07° and 
was not obtained. Several experiments on the influence of the 
thickness of the walls of the tubes were carried out. 

J. F. 8. 
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Present Aspect of the Hypothesis of Compressible Atoms. 
Tueopore W. Ricwarps (J, Amer. Chem. Soc., 1914, 36, 2417— 2439). 
—An account is given of the author’s hypothesis of compressible 
atoms and its applications to the properties of gases, liquids, and 
solids (compare T., 1911, 99, 1201). A bibliography of the subject 
is appended. E. G. 


Chemically Resistant Glass Lacquer. Paut J. Fox (J. Physical 
Chem., 1914, 18, 759—761).—The author describes a lacquer for 
coating glass, which is prepared by pouring 100 c.c. of carbon 
disulphide over 15 grams of pure unvulcanised rubber. The 
mixture is left for several hours until homogeneous, then 30 grams 
of white ceresin cut into small pieces are added, and a further 
quantity of 100 c.c. of carbon disulphide. In this way a liquid 
mixture of the consistency of glycerol is produced. The vessel to 
be treated is cleaned and then rinsed with alcohol and drained. 
It is then half filled with the solution and shaken and immediately 
drained, and allowed to dry for four to five hours. Chloroform 
or carbon tetrachloride may be used instead of carbon disulphide, 
but in these cases the lacquer is applied hot. If the coating breaks 
in one place it may be covered with a little of the solution, there 
being no necessity to remove the whole coating. The lacquer is 
not affected by fairly strong hydrogen fluoride. J. F.S. 


Inorganic Chemistry. 


Isolation of Oxygen from Air. L. Bererecp (Brit. Pat. 21211 
of 1913; from J. Soc. Chem. Jnd., 1914, 33, 831).—The vapour of 
nitric acid is passed over heated sulphuric acid to form oxygen, 
water, and nitrosylsulphuric acid. The last substance is treated 
with water to form sulphuric acid and nitrogen trioxide, the latter 
being then reconverted into nitric acid by means of water and 
atmospheric oxygen. The equations are: (i) 4HNO,=4NO,+ 
2H,O0+0,; (ii) 4H,SO,+4NO,=4H(NO)SO,+2H,0+0,; (iii) 
2H(NO)SO, + H,O = 2H,SO,+N,0O,; (iv) N,O,+ 0,+H,O = 
2HNOs. 

The cycle of operations is completed continuously in a system 
of refractory and acid-proof tubes acting as heat interchangers on 
the counter-current principle, the tubes being preferably packed 
with quartz grains or the like, which offer resistance to the flow 
of liquids and facilitate the interchange of heat. C. 8. 


Preparation .of Thionyl Chloride. FARBENFABRIKEN vVoRM. 
Friepricn Bayer & Co. (Brit. Pat. 27830 of 1913; from J. See. 
Chem. Ind., 1914, 33, 830).—Thionyl chloride is obtained by the 
reaction of sulphur or sulphur chloride with chlorine and chloro- 
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sulphonic acid, or of sulphur dichloride with chlorosulphonic acid, 
with or without the addition of a catalyst such as antimony tri- 
chloride or mercuric chloride. C. 8. 


Preparation of Thionyl Chloride. FAaRBENFABRIKEN voRM. 
F. Bayer & Co. (D.R.-P. 275378; from J. Soc. Chem. Ind., 1914, 
33, 831)—Thionyl chloride is produced by the interaction of 
sulphur trioxide and sulphur dichloride at the ordinary temper- 
ature and pressure in presence of suitable catalysts, such as 
antimony trichloride, mercuric chloride, or chlorides of other 
heavy metals. T. H. P. 


Preparation of Hydrazoic Acid or Azides. H. SraupincEr 
(D.R.-P. 273667 ; from J. Soc. Chem. Ind., 1914, 33, 693).—When 
hydrazine hydrate or a hydrazine salt is treated with the nitroso- 
amine of a secondary amine, such as diphenylamine, in alcoholic 
solution and in presence of alkali hydroxide or carbonate, the 
following reaction takes place, slowly in the cold, but more rapidly 
on heating: NPh,-NO+N,H,+NaOH=NHPh,+ N,Na+2H,0. 

T. H. P. 


Thermal Dehydration of Stilbite, Thaumasite, and the 
Hydrates of Magnesium Sulphate and of Copper Sulphate. 
H. E. Merwin (/. Washington Acad. Sci., 1914, 4, 494—496).— 
Small quantities of the substances mentioned above were heated 
between the walls of thin glass tubes in an oil-bath at a series 
of temperatures, and the rate at which the water was expelled 
at the various points was determined. Copper sulphate is shown 
to lose first two molecules of water, then two more, and finally 
the last at a much higher temperature. Stilbite loses 17°6% of 
water without any evidence being obtained of a break in the 
dehydration curve. Magnesium sulphate gives four maxima in 
the rate of evolution of water, corresponding with the expulsion 
of 4H,O and three single molecules. Thaumasite, 

CaSO,,CaCO,,CaSi0,,15H,O, 
loses first of all 14 molecules of water, the last one being held 
much more firmly. J. F. 8. 


Hydrolysis of Zinc Chloride. Atrrepo SorpeExui (Anal. Soc. 
Quim. Argentina, 1914, 2, 97—112).—The addition of water to 
concentrated solutions of zinc chloride does not cause any separa- 
tion of the basic chloride, 2ZnCl,,11ZnO; the latter is formed 
when the solution contains an excess of zinc oxide. The pre- 
cipitation is exothermic. The hydrolysis constant, as determined 


by means of methyl acetate or sucrose, is small,even at 100°. 
G. D. L. 


Complex and Basic Lead Salts. Cause of the Solubility 
of Lead Sulphate in Ammonium Acetate. C. BLomsBere 
(Chem. Weekblad, 1914, 11, 1030—1034).—From the results of 
determinations of the freezing point and electrical conductivity 
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of solutions of lead acetate, the author draws the conclusion that 
the solubility of lead sulphate in such solutions is due to the 
formation of either complex or basic salts. A. J. W. 


Supposed Orystalline Compound of Ferrous Chloride and 
Nitric Oxide. I. Britucct (Gazzetta, 1914, ii, 384—389).—The 
experimental conditions employed by Thomas (A., 1896, ii, 26) 
give a yellow, microcrystalline mixture of ferric chloride with a 
small proportion of nitric acid, and not the compound, FeCl,,NO, 
which has not yet been prepared. Manchot’s ferronitricoxide 
phosphate (compare A., 1914, ii, 567) is, therefore, the only com- 
pound of the type [Fe(NO)]X, as yet known. T. H. P. 


Ternary Alloys of Nickel-Copper—Lead. N. Parravano [with 
C. Mazzerri} (Gazzetta, 1914, 44, ii, 375—384).—The author has 
traced the fusion diagram of these alloys, which exhibit partial 
miscibility in the liquid state. Nickel-copper alloys form a con- 
tinuous series of mixed crystals with melting points falling con- 
tinuously from that of nickel to that of lead. With lead-nickel 
alloys, the melting-point curve falls from 1451°, at which nickel 
melts, to 1338°, the temperature of the invariant equilibrium 
between a solid and two liquids, one containing about 30% and 
the other about 85% of lead; subsequently the curve falls rapidly 
to a eutectic, which consists of practically pure lead, and solidifies 
at 327°. Similar behaviour is exhibited by copper—lead alloys, the 
limits of miscibility being about 36—85% of lead. 

Given the existence of two miscibility gaps in the binary alloys, 
two simple hypotheses present themselves with reference to the 
manner in which these gaps are continued into the triangular 
diagram of the ternary alloys: (1) the two gaps may undergo 
restriction, each exhibiting a critical point; (2) the two gaps may 
be continued one into the other, giving rise to a whole zone of 
liquid gap, which interrupts the continuity of the fusion surface 
and divides the latter into two clearly distinct parts. Experiment 
shows that case (2) is verified with nickel-copper—lead alloys, this 
result being in accord with that furnished micrographically. 

The results indicate the following method of removing nickel 
and copper from lead. The ternary eutectic virtually coincides 
with the lead vertex of the triangular diagram, so that mixtures 
in the neighbourhood of lead, at temperatures intermediate to those 
corresponding with the beginning and end of solidification, con- 
sist of a solid part containing the greater part of the nickel and 
copper in the form of mixed crystals and of almost pure liquid 
lead ; the mixed copper-—nickel crystals are lighter than the liquid 
and can be readily removed. Since the quantity of crystals 
gradually increases as the temperature is lowered from that corre- 
sponding with the commencement of the crystallisation to that 
of the eutectic plane, the temperature of the bath should be as 
low as possible. The rapid fall of the surface of fusion in the 
neighbourhood of the lead point ensures the success of the opera- 
tion, since it allows of moderately wide variations in the temper- 


INORGANIC CHEMISTRY. ii. 19 
ature of the bath without rendering possible the failure of the 
separation. a. HF. 


Artificial Macles of Tio. P. GauBert (Compt. rend., 1914, 159, 
680—682. Compare Ewing and Rosenhain, Phil, Trans., 1900, 
193, [A], 353; 1901, 195, [A], 279).—A study of the conditions 
governing the formation of bands of twin crystals in tin. The 
sheets of tin are prepared of the required thickness by melting 
and casting them between two smooth, well-polished plates of 
glass. On suddenly piercing such a sheet of tin with a needle 
there are produced (1) on the side remote from where the needle 
entered, a cross in relief, the branches being very broad and equal 
or unequal, according to the crystalline orientation of the sheet 
of tin; (2) two or three series of brilliant, parallel bands, about 
0°5 mm. broad, and extending from the point of penetration to 
the edges of the crystal.. Their exterior face, at first in the plane 
of the sheet, makes an angle of several degrees with it. The 
crystals of tin do not always arrange themselves in the same 
manner with respect to the sheet of glass, and the angle which 
the two or three series of bands make between them is variable. 
Some sheets of tin give bands making an angle of 87°, others 
give two kinds of bands making an angle of 71°, whilst others give 
three series of bands of which the angles are 45°, 71°, and 64°. 

The folding or twisting of a sheet of tin results in the forma- 
tion of twinned bands. The “cracking” of tin is probably due 
to the formation of these macles. W. G. 


Electrolysis of Antimony Chloride in Presence of Colloids. 
Arrico MazzuccHEeLir (Gazzetta, 1914, 44, ii, 404—419).—The 
presence of antimony chloride in electrolytic antimony cannot be 
prevented by carrying out the electrolysis of the chloride in a 
solution containing a colloid. Many colloids, including resorcinol, 
tannin, molybdic acid, starch, and gum, have no influence on the 
aspect and properties of the metallic deposit, but the presence of 
proteins, especially of gelatin, results in the separation of antimony 
which exhibits increased lustre and fragility and is explosive 
towards heat, but only slightly so towards shock. Quinine, with 
which antimony chloride forms a double chloride, sparingly soluble 
in concentrated hydrochloric acid, has an effect similar to that of 
the proteins; the cationic function of the alkaloid appears to 
favour its absorption by the metal. Lowering of the temperature 
at which the electrolysis takes place renders the metallic deposit 
pitted and less adherent, owing to increase in the cathodic 
evolution of hydrogen. 

From these results the conclusion is drawn that in explosive 
electrolytic antimony, the metal and the chloride form a true, 
not a colloidal, solution. Such a solution is formed by antimony 
with its chloride, bromide, or iodide, but not with the fluoride. 
.. ae 
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Mineralogical Chemistry. 


The Calculation and Comparison of Mineral Analyses. 
CO. E. Van Onsrranp and Frep. E. Wrieut (J. Washington Acad. Sei., 
1914, 4, 514—525).—-A mathematical discussion and criticism of 
the papers by Schaller and Wells (ibid., 1913, 3, 97, 416) on the 
calculation of mineral formule and the interpretation of mineral 
analyses. In all cases the method of least squares is involved. 
Several equations and formule are given for the computation of 
the probable errors and the adjustment of the data. L. J. 8. 


Identity of Empressite with Muthmannite. Watpemar T. 
Scuatuer (J. Washington Acad. Sci., 1914, 4, 497—499).—The two 
minerals, empressite (Bradley, A., 1914, ii, 737) and muthmannite 
(Zambonini, A., 1911, ii, 734), are considered by the author to be 
really the same substance. The physical characteristics are very 
similar, the only difference being that whilst empressite is AgTe 
and contains no gold, muthmannite contains considerable quanti- 
ties of gold, and is expressed by the formula (AgAu)Te. The 
quantity of gold is, however, always less, molecularly, than the 
silver; the author, therefore, expresses the opinion that empres- 
site is only pure muthmannite, and could be more accurately 
named muthmannite, whilst the original mineral should be named 
auric muthmannite. J. F. 8. 


Analytical Chemistry. 


Symbolical Representation of Analytical Operations. 
L. Gowine-Scores (Chem. News, 1914, 110, 247—250).—A list of 
some ninety symbols for representing analytical operations is given ; 
their use is indicated by a number of examples. W. P. S. 


Dihydroxydistyryl Ketone or Lygosin, a New Indicator. 
Aron Ferentz (Ann. Chim. anal., 1914, 19, 232; from Pharm. Post., 
1913, 521).—When 2 mols. of salicylaldehyde and 1 mol. of acetone 
in alcoholic solution are treated with concentrated sodium hydr- 
oxide solution, condensation takes place with the formation of a 
salt which may be crystallised from alcohol; this salt, on treat- 
ment with an acid, yields o-dihydroxydistyryl ketone, a substance 
giving an orange-red coloration with alkalis and a turbid opal- 
escence with acid solutions. The indicator may be used in the 
form of a 1% alcoholic solution; it is stated to be as sensitive 
as phenolphthalein and may be employed in the titration of 
ammonia, W. P.S. 


a 
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Methyl-red as an Indicator. R. T. Taomson (Analyst, 1914, 
39, 518—519).—This indicator is especially useful in the titration 
of ammonia and weak bases, such as quinine (compare A., 1909, 
ii, 90); its colour change is sharper than that of methyl-orange 
and its sensitiveness is but little affected by the presence of neutral 
salts, such as sodium chloride or sulphate. It must not be assumed 
that methyl-red can be substituted for methyl-orange or that it 
will act similarly to the latter; methyl-red is affected by dissolved 
carbon dioxide, and when used as the indicator in the titration 
of carbonates, the solution must be boiled after each addition of 
acid, in order to expel the liberated carbon dioxide. Methyl-red, 
in this respect, most closely resembles litmus aes ge T., 


1910, 97, 2477). 


Qualitative Test for Water by the Use of the Acetylene- 
Cuprous Chloride Reaction. E. R. Weaver (J. Amer. Chem. Soc., 
1914, 36, 2462—2468).—The presence of water in a substance 
can be readily detected by bringing it into contact with calcium 
carbide and a solvent for acetylene, and then decanting or distil- 
ling the resulting solution into an ammoniacal solution of cuprous 
chloride. Most of the usual organic solvents, if carefully dried, 
are suitable for this purpose. The method is applicable to a great 
variety of substances and especially to the volatile organic com- 
pounds. The only compounds which interfere with the test are 
the stronger acids and substances, such as hydrogen sulphide, 
which precipitate cuprous salts from solution. The test is sensitive 
to less than 0°1 mg. of water. E. G. 


Rapid Methods of Estimating Water in Crude Petroleum, 
Oil-Fuel, and Similar Substances. Herserr S. SHrewspury 
(Analyst, 1914, 39, 529—531).—A simple method is described for 
estimating the water by distillation. One hundred c.c. of the oil 
and a few pieces of pumice-stone are placed in a distillation flask, 
which is so supported that its side-tube passes vertically down- 
wards into a graduated cylinder surrounded by cold water. After 
the neck and surface of the flask (uncovered by the oil) have been 
heated cautiously with a flame, the oil itself is heated until all 
the water and a few c.c. of oil have distilled over into the cylinder, 
and the volume of the water is read. Another method depends 
on the extraction of the water from oil-fuel by glacial acetic acid 
and on the alteration of the turbidity temperature of the acid 
with a standard oil, caused by the presence of the water. The 
turbidity temperature of the acetic acid with the oil (equal volumes 
of arachis and cocoanut oils) is ascertained; 10 c.c. of the stan- 
dardised acid and 10 c.c. of the oil-fuel are then shaken together, 
the acid layer is separated, filtered, and 2 c.c. of the filtrate are 
heated with 2 c.c. of the standard oil until the mixture is clear, 
and its turbidity temperature determined. Standards must be 
prepared by adding known quantities of water to the acetic acid. 
A correction is necessary for the effect on the turbidity temper: 
ature of substances, other than water, dissolved from the oil-fuel ; 
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this is obtained by drying a portion of the oil-fuel by heating it 
in an open basin, and then shaking 2 c.c. of it with glacial acetic 
acid as described. When the oil-fuel contains more than 2°5% of 
water, the acetic acid extract must be diluted with acetic acid, 
exactly the same dilution being made in the case of the extract 
giving the figure for the correction. Both methods can probably 
be used for the estimation of water in substances such as butter, 
lard, and other fats and oils. W. P. 8. 


Examination of Sulphur Chloride. F. Frank and E. 
MARCKWALD (Gummi-Zeit., 1914, 28, 1580—1581; from J. Soe. 
Chem. Ind., 1914, 33, 749).—Whilst pure sulphur chloride has 
D"™ 1°684, samples having D 1°680 to 1°690 may be considered 
as satisfactory. When 105 c.c. are distilled, using a standard 
flask and condenser (of which minute details are given), 95 c.c. 
should distil within 4°, the first 5 c.c. being rejected. The sample 
should contain at least 98°8% of S,Cl,, calculated on the chlorine 
content estimated by the following method: From 10 to 15 c.c. of 
nitric acid (D 1°5) and a quantity of silver nitrate sufficient for 
the reaction are introduced into a small pressure flask having a 
ground-in stopper secured by a lever. A small weighing bottle 
containing from 0°2 to 0°5 gram of the sample is then dropped into 
the flask, this is shaken until all the sulphur chloride has dis- 
appeared, and is then heated for thirty minutes on a water-bath, 
cooled, and opened. The precipitate is collected, dissolved in 
ammonia, re-precipitated, again collected and weighed. The method 
yields trustworthy results higher than those obtained by the older 
process. W. P. S. 


Modified Kjeldahl Flask for Estimating Soil Nitrogen. 
H. A. Noyvgs (J. Amer. Chem. Soc., 1914, 36, 2541—2542).—As 
the amount of nitrogen in ordinary soil is small, a large sample 
must be employed for its estimation, and this usually necessitates 
the transference of the solution from the digestion flask to another 
flask for distillation to avoid bumping. In order to obviate this 
transference, a modified Kjeldahl flask may be used, which has a 
capacity of about 700 c.c. and differs from the ordinary form in 
being egg-shaped. The pointed bottom of the flask prevents the 
solid matter from settling during the heating, and frothing does 
not occur, as the bubbles are broken against the sides of the flask. 
The flask has proved very satisfactory in practice. E. G. 


Preparation of Reduced Strychnine Reagent for the 
Colorimetric Estimation of Nitrates in Water. G. Dernicks 
(Ann. Chim. anal., 1914, 19, 221—222; from Bull. Soc. pharm. 
Bordeaux, 1914. Compare A., 1911, ii, 655, 673).—The zine 
amalgam used is obtained by immersing 50 grams of zinc foil, cut 
into small strips, in a mixture of 50 c.c. of water and 20 c.c. of 
hydrochloric acid (D 1°18), and then adding 10 c.c. of 4% mercuric 
chloride solution ; after two minutes’ contact, the strips are washed 
with water, placed on a sheet of filter paper until dry, and then 
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stored in a closed bottle. The reagent itself is prepared immediately 
before use as described (loc. cit.). The red coloration, produced 
by the action of nitrates on the reagent in the presence of sulphuric 
acid, attains its full intensity only after the reacting mixture has 
been heated on a boiling water-bath for five minutes. W. P. 8. 


Estimation of Phosphorus in Phosphor-Bronze. E. W. 
Hacmaier (Met. and Chem. Eng., 1914, 12, 524—525; from 
J. Soc. Chem. Ind., 1914, 33, 923—924).—One gram of the bronze 
is dissolved in a mixture of 10 c.c. of hydrochloric acid and 5 c.c. 
of nitric acid, the solution is diluted with 150 c.c. of hot water, 
10 c.c. of a solution containing 1 gram of cerium chloride in 25 c.c. 
of hydrochloric acid and 200 c.c. of water are added, and ammonia 
is run in slowly from a burette until a greenish-blue coloration 
appears. Four c.c. of acetic acid are now added, and the mixture 
is boiled for ten minutes. After settling, the clear liquid is 
siphoned off, the precipitate washed by decantation with 100 c.c. 
of hot water (added in about six successive portions), and dissolved 
by heating with 15 c.c. of nitric acid and 3 c.c. of hydrochloric 
acid. When cold, the solution is treated with 5 c.c. of ammonia 
(1: 1), and the phosphoric acid precipitated in the usual way with 
ammonium molybdate. W. P. S. 


Estimation of Boric Acid and its Compounds in Extract 
of Tomatoes and Other Preserved Foods. Nicozrds Camus 
(Anal. Soc. Quim. Argentina, 1914, 2, 123—130).—After ashing, 
the residue, from which all the carbon need not be burnt off, is 
moistened with strong hydrochloric acid, and the boric acid ex- 
tracted with acetone. After evaporation of the solvent, the resi- 
due is dissolved in about 3 c.c. of very dilute hydrochloric acid, 
and the boric acid recognised by means of turmeric paper. By 
standardising the conditions, size of paper, strength of turmeric, 
etc., it is possible to obtain approximately quantitative values. 

G. D. L. 


Estimation of Cadmium in Zinc. W. Cooper (Chem. News, 
1914, 110, 250—251).—Five grams of the sample are dissolved 
in a cold mixture of 150 c.c. of water and 7 c.c. of sulphuric acid, 
and the solution is decanted into a flask, any undissolved residue 
being washed with a small quantity of water. Twenty c.c. of 
dilute sulphuric acid are then added to the solution, the mixture 
is diluted to 250 c.c., treated with hydrogen sulphide for twenty 
minutes, and, after two hours, the precipitated cadmium and zinc 
sulphides are collected on a filter. The sulphides are now dissolved 
in hydrochloric acid containing bromine, 5 c.c. of sulphuric acid 
are added, and the mixture is heated until fumes of sulphuric acid 
are given off. This residual solution is diluted to 50 c.c., any lead 
sulphate is separated, and the precipitation with hydrogen sulphide 
and treatment with sulphuric acid are repeated. The solution is 
once more treated with hydrogen sulphide, the cadmium sulphide 
is collected on a weighed filter, washed, dried at 100°, and weighed. 

W. P. 8. 
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Iodate Method for the Estimation of Copper. W. W. 
Brostrom (Eng. and Min. J., 1914, 98, 215—216; from J. Sec. 
Chem. Ind., 1914, 33, 891).—The copper is reduced with sodium 
sulphite solution in the presence of hydrochloric acid, and pre- 
cipitated with potassium thiocyanate. The precipitate is washed, 
decomposed with hydrochloric acid in the presence of a small 
quantity of carbon tetrachloride, and the solution titrated with 
potassium iodate solution until the red colour produced at first is 
discharged. Results are given showing that the method is trust- 
worthy. W. P. S. 


Estimation of Cuprous and Cupric Sulphides in Mixtures 
of One Another. Evasn Posnsax (J. Amer. Chem. Soc., 1914, 
36, 2475—2479)—During an investigation of copper sulphide 
minerals, it was desired to estimate cuprous and cupric sulphides 
in presence of one another. A method has therefore been devised 
which depends on the difference in the behaviour of the sulphides 
towards silver nitrate as shown by the equations Cu,S + 4AgNO,= 
Ag.S+2Ag+2Cu(NO,), and CuS+2AgNO,=Ag,S + Cu(NOs3)p. 

In order to carry out an estimation, the substance must be 
fine enough to pass through a sieve of 80 meshes per cm.. About 
0-4—0°5 gram of the material is treated with 50 cc. of 5% 
silver nitrate solution, which is added gradually with vigorous 
stirring. To complete the reaction, the mixture is heated on the 
steam-bath for three hours, and stirred vigorously at short 
intervals. The precipitate is collected and washed, and then 
treated two or three times with 6% ferric nitrate solution at 70° 
to extract the silver. The extract is filtered, and the residue 
washed with hot water. Nitric acid is added to the filtrate until 
it becomes colourless, and the silver is then precipitated and 
weighed as the chloride. The amount of cuprous sulphide is calcu- 
lated from the silver found, whilst the cupric sulphide is calcu- 
lated from the difference between the silver in the silver sulphide 
and that precipitated in the metallic form. 

The method has been found to be accurate within 1°5% for the 
analysis of mixtures of the sulphides in any proportions.  E. G. 


Electrolytic Estimation of Nickel. W. Jupson Marsu 
(J. Physical Chem., 1914, 18, 705—716).—It is shown that when 
nickel is estimated electrolytically by deposition from solutions 
containing an excess of ammonium oxalate, the weight of the de- 
posit is always too high, owing to the presence of carbonaceous 
material. The present paper deals with experiments made with 
the object of improving the process. The nickel deposit is shown 
to contain nickel carbide, which is supposed to be formed by the 
action of acetylene on the freshly deposited metal. The acetylene 
is produced by the cathodic reduction of carbon monoxide and 
carbon dioxide formed at the anode. Attempts were made to 
reduce the amount of carbon dioxide formed by adding reducing 
agents to the solution, such as hydrazine sulphate, hydroxylamine 
sulphite, sodium nitrite, and sodium sulphite. Of these substances, 
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the first, only, produced a noticeable effect, inasmuch as it caused 
the deposit to be much darker, probably due to the formation of 
nickel sulphide. This conclusion is rendered likely because when 
a nickel solution was electrolysed in the presence of ammonium 
carbonate and sodium sulphite, a flocculent precipitate of nickel 
sulphide was produced and hydrogen sulphide was evolved. 
Having failed to improve the oxalate method of estimation, the 
author has investigated a number of other methods, and comes to 
the conclusion that the electrolysis of the double ammonium sul- 
phate solutions of nickel gives the best results. A solution of nickel 
sulphate containing about 0°2 gram of nickel in 200 c.c. is mixed 
with 15—20 cc. of ammonium hydroxide solution (D 0°96) 
and 5 grams of ammonium sulphate. The electrolysis is effected 
between an anode of platinum gauze, 6 cm.x4°5 cm., and a 
cathode of copper gauze, made in the form of a cylinder, 5 cm. 
high and 3 cm. diameter. The cathode is rotated at 550—650 
revolutions per minute. The electrolysis is carried out at ordinary 
temperature with a current of 0°8 ampere and an #.M.F. of 
3°5 volts, and requires about twenty-five minutes. It is essential 
that nitrates and chlorides should be absent. J. ¥. &. 


Modifications of the Reduction Test for Tungstic Acid. 
G. Torossian (Amer. J. Sci., 1914, [iv], 38, 537—538).—When 
powdered tungstic acid is placed on aluminium foil and moistened 
with a drop of dilute hydrochloric acid, a blue coloration is 
obtained ; the reaction is also given by tungstic acid after fusion 
with sodium carbonate, and the presence of ferric oxide, copper 
oxide, lead oxide, sulphur, calcium fluoride, or sodium nitrate 
does not interfere with the test. W. P. S. 


Assay of Crude Platinum. M. Scuwitrer (#ng. and Min. J., 
1914, 9'7, 1249—1250 ; from J. Soc. Chem, Ind., 1914, 33, 751).— 
Twenty grams of the nuggets are digested with 200 c.c. of aqua 
regia (LHNO,: 3HCl) on a water-bath for one hour, and then 
boiled for two hours. The solution is decanted and again boiled 
to dissolve any finely divided metal in suspension. The aqua 
regia treatment is repeated on the residue, the mixture is diluted, 
and allowed to settle. After about eighteen hours, the clear solu- 
tion is decanted, and the last portion filtered into a litre flask, the 
filter being washed until colourless. Osmiridium.—The residue 
from the acid treatment is scorified with 10—15 grams of test lead 
and enough litharge to fill the scorifier. The button is cleaned 
with as little hammering as possible, and dissolved in dilute nitric 
acid (1: 3); the solution containing the lead is filtered, the filter 
washed free from lead, and dried. The osmiridium is separated 
as completely as possible from the paper, the latter is burned, and 
the ash added to the metal, which is weighed. Platinwm.— 
Twenty-five c.c. of the filtrate are evaporated to dryness, the resi- 
due heated for one hour, with occasional stirring, with 5 c.c. of 
hydrochloric acid (1:9), 20 c.c. of water, and 8 grams of 
ammonium chloride, and then set aside for eighteen hours; the 
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platinichloride is collected, washed with 20% ammonium chloride 
solution, and ignited in an annealing cup. The metal contains 
most of the iridium; the quantity of the latter, if not more than 
5%, can be judged with sufficient accuracy from the colour of the 
platinichloride, 0°2% of iridium sufficing to impart a decided red 
tint. Gold—tThe filtrate from the platinichloride is treated with 
5 grams of ferrous sulphate, the gold collected, and ignited. 
Palladium.—The filtrate from the gold is treated with one-fifth 
of its volume of hydrochloric acid, and 10% potassium iodide solu- 
tion is added, five drops at a time, until no further quantity of 
black precipitate (PdI,) forms. The mixture is boiled, cooled, the 
precipitate collected, washed with dilute hydrochloric acid (1: 4) 
until free from iron, ignited in a porcelain crucible, then heated 
with a few drops of formic acid to reduce any oxide, dried, and 
weighed. Rhodium.—The filtrate from the palladium is reduced, 
while hot, with zinc, and the metallic precipitate is digested for 
ten minutes on a water-bath with 25 c.c. of dilute nitric acid 
(1: 3); the residue is ignited, reduced in hydrogen, and weighed 
as rhodium ; it contains the last traces of iridium. W. ? @. 


Detection and Estimation of Combustible Gases in Mineral 
Waters. Enrique Hauser (Anal. Fis. Quim., 1914, 12, 155—163, 
256—259. Compare A., 1914, ii, 285)—A minute description of 
the eudiometer devised by the author for the estimation of com- 
bustible gases in water, and of the mode of operating it. The 
gas is ignited electrically in the eudiometer, and the products are 
analysed by means of ordinary absorption pipettes. The solubility 


of methane varies according to the nature of the saline solution. 
A. J. W. 


Rapid Method for the Detection and Estimation of Solid 
Hydrocarbons Mixed with Fatty Acids. G. Verona-Rinati 
(Ann. Chim. Applicata, 1914, 2, 201—202).—This method is carried 
out as follows. By means of a burette, 7 c.c. of dry a-dichloro- 
hydrin, b. p. 174°, are measured into a glass tube having a 
diameter of about 10 mm. and a capacity of about 15 c.c., and 
graduated to read easily to 0'l c.c. To this are added 1°2 c.c. of 
water and 1°43 grams of the substance to be tested. The tube is 
closed tightly by means of a cork, and immersed in a beaker of 
water maintained at 65°, being removed and well shaken from 
time to time. When the liquefied mass is no longer diffused 
uniformly throughout the whole of the liquid, the tube is left at 
rest for ten minutes, and the volume of the undissolved part 
collected at the top is read; this reading is repeated after further 
heating and shaking. Each 0°1 c.c. of this volume corresponds 
with 5% of fatty matter of mineral origin in the original substance. 

In order to ascertain whether such mineral fat consists of 
cerasin or paraffin or a mixture of these, about 2—3 grams of the 
original material are treated in a test-tube with the aqueous 
a-dichlorohydrin until the fatty acids are completely dissolved. 
The tube is then allowed to cool until the undissolved portion 


an 
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becomes consolidated at the top, whilst the fatty acids remain in 
solution in the liquid underneath. The solid mass is removed and 
pressed between filter papers to free it from the solvent; 0°2 gram 
of it is heated, in a test-tube over a naked flame, with 10 c.c. of 
anhydrous a-dichlorohydrin, and the temperature is determined 
at which the dissolved hydrocarbon begins to separate again and 
render the liquid turbid. When this hydrocarbon consists solely 
of paraffin, this temperature never exceeds 92° (88—92°), whilst 
with cerasin it is never below 112° (112—115°). With a mixture 
of paraffin and cerasin, the temperature of separaticn lies between 
92° and 112°, and its value indicates which of the two pre- 
dominates in the mixture. x. &. %. 


Estimation of Sucrose and Lactose in Condensed Milk by 
means of Acid Mercuric Nitrate. Cxrcit Revis and GrorcE A. 
PayNnE (Analyst, 1914, 39, 476—479).—The acid mercuric nitrate 
solution employed is prepared by dissolving mercuric oxide in twice 
its weight of nitric acid, D 1°42, and diluting the solution to five 
times its volume with water. A quantity of 65°085 grams of con- 
densed milk is dissolved in about 220 c.c. of water, heated in a 
boiling water-bath for about five minutes (or kept cold for sixteen 
hours), and then diluted to 250 c.c. at 15°. One hundred c.c. of 
this solution are transferred to a 100 c.c. cylinder, 10 c.c. of the 
mercuric nitrate solution are added, the mixture is shaken for 
thirty seconds, filtered after five minutes, and the filtrate is 
polarised at 20°. Twenty-five c.c. of the filtrate are then placed in 
a 50 c.c. stoppered flask, the flask and its contents are weighed, 
heated in a boiling water-bath for eight minutes, cooled, the weight 
is adjusted, and the solution polarised. The readings observed are 
corrected for the increase in volume due to the added reagent, less 
the volume of the fat and protein precipitated; this correc- 
tion (C) will be: 

C=10—[(F x 1°11) + (P x 0°82)/100 x 26°034] c.c., 

and the readings are multiplied by (100+C). Then sucrose %= 
(D—1)100/(R,—t/2) and lactose %=(D-—S) x R,'x 100/26°034, 
where D and J are the corrected direct and invert readings, R, and 
R,, the inversion and lactose factors, and ¢ the temperature of the 
invert, reading. The factors R, and RF, were found to be 141°71 
and 0°3086 respectively; these figures are the results of actual 
experiment with sugar solutions of the concentration met with in 
the case of condensed milks, the authors having ascertained that 
acid mercuric nitrate has an inverting action on sucrose, and that 
it slightly raises the rotation of lactose. When the milk is clarified 
with phosphotungstic acid, the factors are found to be 142°55 and 
0°3165, figures which agree with those recorded by other observers 
(compare A., 1907, ii, 586). W. P. S. 


Flour. I. Acidity of Flour. II. Natural and Artificial 
Bleaching of Flour. III. Sulphates and Lime in Flour. 
R. T. Tuomson (Analyst, 1914, 39, 519—527).—The aqueous 
extract of flour is acid to phenolphthalein, neutral to methyl-red, 
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and alkaline to methyl-orange. The acidity indicated by phenol- 
phthalein is not due to the presence of lactic acid, since this acid 
is also indicated by methyl-red, and it is doubtful whether lactic 
acid is the acid produced when flour becomes “sour.” There is 
no support for the usual statement that ordinary flour is acid in 
reaction. The author gives the results of experiments showing 
that artificial bleaching of flour by nitrogen peroxide does not have 
the same effect as natural bleaching, that is, by exposure to the 
atmosphere. Although flour absorbs nitrogen oxides from the air, 
the bleaching effect in this case is due to other causes, probably 
oxidation assisted by moisture and light. For the estimation of 
sulphates in flour, it is recommended that 20 grams of the flour 
should be mixed with 250 c.c. of water containing 15 c.c. of hydro- 
chloric acid, D 1°16, and then heated until the starch is liquefied. 
The mixture is cooled, filtered, and the sulphates are precipitated 
in the filtrate by the addition of barium chloride. First-grade flour 
was found to contain 0°011% of SO, and 0°015% of CaO, whilst 
“common-thirds” yielded 0°061% of SO, and 0°102% of CaO (com- 
pare A., 1914, ii, 816). W. P.S. 


Utz’s Modification of Halphen’s Reagent for Cottonseed 
Oil. Enrico Gastatpr (Ann. Chim. Applicata, 1914, 2, 203—207).— 
At no temperature does Utz’s reaction (compare A., 1914, ii, 591) 
give the same coloration with cottonseed oil as Halphen’s reagent, 
and as it is exhibited at 250—-260°, at which temperature 
Halphen’s test fails, it cannot be regarded as a modification of the 
latter. At a temperature exceeding 160°, which is usually sur- 
passed in Utz’s reaction, oleic, palmitic, or stearic acid gives a colora- 
tion similar to that obtained with cottonseed oil. This reaction 
cannot, therefore, be regarded as characteristic for cottonseed oil. 

The author’s modification of this test (compare A., 1912, ii, 
1108) may be carried out very rapidly, and reveals the presence of 
small proportions of cottonseed oil, in the following manner: five 
to six drops of a 1% solution of sulphur in carbon disulphide and 
three to four drops of pyridine are added to 5 c.c. of the oil or 
fat, and the liquid heated directly over a flame for four to five 


minutes, care being taken that the temperature does not exceed 
140°. =. 2 Be 


The Freezing Point of Milk. J. Browntte Henperson and 
L. A. Meston (Chem. News, 1914, 110, 259—261, 275, 283—28¢4 ; 
from Proc. Roy. Soc., Queensland, 24, 165).—The freezing point 
of fresh, mixed milk from a herd of cows varies from —0°55° to 
—0°56°, the average being —0°555°. The constancy of the freez- 
ing point affords a means of detecting the presence of added water 
in niilk, since a rise of 0°005° indicates the presence of about 1% 
of water. The freezing point is not, however, a measure of the 
proportion of total solids or of non-fatty solids in the milk. As 
the milk becomes acid, the freezing point is lowered, but the 
authors are not yet in a position to state whether any definite 
relation exists between the depression of the freezing point and 
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the increase of acidity. Tables are given showing c.c. of added 
water per litre to milk corresponding with temperatures rangin 
from —0°55° to —0°351° for differences of 0°001°, and the method of 
determining the freezing point is described in detail. W. P. S. 


[Determination of the] Freezing Point of Milk. G. A. 
Srurrernem (Pharm. Weekblad, 1914, 51, 1311—1313).—A descrip- 
tion of a modified form of Beckmann apparatus for the determina- 
tion of the freezing point of milk (compare A., 1914, ii, 169, 304). 

A. J. W. 


Estimation of the Cineole (Hucalyptol) Content of Euca- 
lyptus Oils. Henry G. A. Harpine (Analyst, 1914, 39, 475—476). 
—The resorcinol method (compare A., 1908, ii, 233) for the esti- 
mation of cineole is untrustworthy when applied directly to euca- 
lyptus oil, but better results are obtained by using the fraction of 
the oil, b. p. 170—190°, for the test. Even then the results tend 
to be too high, especially in the case of oils containing more than 
50% of cineole. Turpentine has been suggested as a diluent, but, 
since it contains substances which are absorbed by resorcinol, only 
that portion should be used which distils between 156° and 160°. 
One hundred c.c. of the eucalyptus oil under examination are dis- 
tilled, the fraction distilling between 170° and 190° is collected 
separately, and diluted to 100 c.c. with the turpentine fraction 
mentioned ; a preliminary test will show whether further dilution is 
necessary to reduce the cineole content to 50%. Ten c.c. of the 
solution are then shaken, in a flask having a graduated neck, with 
a warm 55% resorcinol solution for five minutes, a further quantity 
of the resorcinol solution is then added so as to bring the oil into 
the neck of the flask, and, after cooling, the volume of the oil is 
read, W. P. S. 


Estimation of Camphor and of Certain Essential Oils when 
in Solution in Alcohol. W. B. D. Penniman and W. W. RanpAati 
(J. Ind. Eng. Chem., 1914, 6, 926—928).—The method proposed 
depends on the fact that camphor and the essential oils of pepper- 
mint, lemon, orange, anise, and nutmeg are liberated from their 
alcoholic solution when this is mixed with from four to ten times 
its volume of concentrated calcium chloride solution, and that the 
separated camphor or oil is soluble in light petroleum, b. p. 40—60°. 
Within certain wide limits, the increase in volume of the light 
petroleum is equal to the volume of the camphor or essential oil. 
A measured quantity of the alcoholic solution under examination 
is mixed in a flask, provided with a graduated neck, with calcium 
chloride solution, a definite volume of light petroleum is added 
(about equal to the volume of the oil to be dissolved), more of the 
calcium chloride solution is added to bring the mixture into the 
neck of the flask, the whole is submitted to centrifugal action, and 
the increase in volume of the light petroleum noted. W. P. S. 
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Detection of Emodin-bearing Drugs in the Presence of 
Phenolphthalein. L. E. Warren (Amer. J. Pharm., 1914, 86, 
444449).—The red coloration obtained when emodin is treated 
with an alkali cannot be used for the detection of this substance 
in mixtures also containing phenolphthalein, but if the latter is 
converted into tetraiodophenolphthalein, the emodin may be ex- 
tracted with chloroform and identified by the alkali test. The 
substance is extracted with acetone or chloroform, the extract is 
evaporated, the residue dissolved in dilute sodium hydroxide solu- 
tion, and a slight excess of iodine solution is added. The mixture 
is then rendered acid with hydrochloric acid, the insoluble tetra- 
iodophenolphthalein is separated by filtration, and the filtrate, 
after the addition of sodium sulphite, is shaken with chloroform ; 
this chloroform extract is evaporated, and the residue tested with 
alkali hydroxide solution. In the case of preparations containing 
phenolphthalein, a faint red coloration may sometimes be obtained, 
but this disappears on the addition of an excess of the alkali, whilst 
the coloration given by emodin is permanent. The emodin colora- 
tion is of various shades of red according to the source of the 
emodin. Except in the case of aloes, the method is trustworthy. 
A method described recently by Bailey (A., 1914, ii, 501) was also 
found to yield trustworthy results. W. P..6. 


Estimation of Prussian-blue in Tea. G. W. Knient (J. nd. 
Eng. Chem., 1914, 6, 909—910).—The following method is recom- 
mended for the estimation of very small amounts (say, 1 part per 
200,000) of added Prussian-blue in tea. One hundred grams of 
the powdered sample are moistened with 85% phosphoric acid, and 
distilled until phosphoric acid begins to pass over, the distillate 
being collected in a receiver containing dilute sodium hydroxide 
solution. The distillate, if acid, is neutralised, 3 c.c. of 10% sodium 
hydroxide are added in excess, then a small crystal of ferrous 
sulphate and a few drops of ferric chloride solution, and the 
mixture is boiled for one minute. The solution is then acidified 
with hydrochloric acid, the precipitate collected, washed with 
alcohol, and dissolved in a small quantity of sodium hydroxide 
solution. After this solution has been acidified with acetic acid, 
a few drops of hydrochloric acid and ferric chloride solution are 
added, followed by more hydrochloric acid, if necessary. The whole 
is then evaporated to about one-half its bulk, the precipitated 
Prussian-blue is collected on a filter, washed with dilute hydro- 


chloric acid, water, alcohol and ether, dried at 100°, and weighed. 
W. P. 8. 


Reactions of Alanine and Glycine. L. Cuetie (Ann. Chim. 
anal., 1914, 19, 67—68; from Bull. Soc. pharm. Bordeaux, 1913).— 
Alanine.—About 10 mg. of the substance are dissolved in water, 
1 c.c. of glacial acetic acid and 0°5 c.c. of 5% sodium nitrite solu- 
tion are added, and the mixture is boiled until nitrous vapours 
cease to appear; 0°1 gram of hydrazine sulphate is then added, the 
solution is again boiled, and 4 c.c. of concentrated sulphuric acid 
are added gradually. The resulting solution is divided into three 
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portions; the addition of a drop of an alcoholic guaiacol solution 
to one portion produces a red coloration; a yellow coloration is 
obtained on treating another portion with a drop of an alcoholic 
codeine solution, whilst the third portion yields an orange colora- 
tion on the addition of a drop of pecresol solution. Glycine.—The 
sulphuric acid solution of the diazotised substance yields a reddish- 
violet coloration with guaiacol, a violet coloration with codeine, 
and a green coloration with pcresol. The reactions may be 
obtained with 1 mg. of glycine. W. P. 8. 


Estimation of Morphine. Lloyd’s Reagent. H. M. 
Gorpin and J. Kaptan (Amer. J. Pharm., 1914, 86, 461—464),— 
When morphine is extracted from a saturated potassium carbonate 
solution by shaking with a mixture consisting of equal volumes of 
alcohol and chloroform, the weight of alkaloid found is always too 
high (from 2 to 15%); this method of extracting the alkaloid is, 
therefore, untrustworthy. Morphine is precipitated completely by 
Lloyd’s reagent, but only about 90% of the alkaloid can be 
recovered from the precipitate by shaking this with ammonia and 
methyl alcohol. It is also impossible to recover the whole of the 
alkaloid from the precipitate formed when strychnine salts are 
treated with Lloyd’s reagent; this strychnine precipitate is tasteless, 
but behaves physiologically like strychnine diluted with an inactive 
substance ; the decomposition of the precipitate cannot, however, be 
brought about by digesting it, in vitro, with pepsin, ptyalin, or 
trypsin. W. P. 8. 


Toxicological Investigation of Ergot. F. Marino-Zuco and 
©. Duccint (Gazzetia, 1914, 44, ii, 437—447).—The toxicology of 
ergot has been the subject of but few investigations, which have 
led to contradictory results. The authors have elaborated the 
following method for the detection of ergot in viscera, and find 
that it gives trustworthy indications. The alcohol in which the 
viscera are usually consigned is separated by filtration, rendered 
distinctly acid with tartaric acid, and evaporated on a water- 
bath until the bulk of the alcohol is eliminated. The finely divided 
viscera and the sediment on the filter are heated for six hours at 
75° with double their volume of 95—96% alcohol, acidified with 
tartaric acid, in a reflux apparatus; the cold alcoholic extract is 
filtered through new cloth, and the residue firmly pressed. This 
extraction is repeated with fresh quantities of alcohol until the 
latter ceases to become coloured, the combined extracts being then 
evaporated on a water-bath to a small volume. The liquid is 
mixed with the residue from the alcohol originally present, and the 
remaining alcohol removed by distillation at a low temperature in 
a vacuum. The reddish-brown, turbid syrup thus obtained is 
dissolved in water, and the solution subjected to prolonged shaking 
with the twofold volume of ether in a large separating funnel ; 
this operation is repeated with fresh quantities of ether so long as 
the latter becomes coloured. The ether dissolves the red colouring 
matter and small amounts of fat, whilst the tartrates of any 
alkaloids present remain in the aqueous solution. The united 
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ethereal extracts are reduced to a small volume on a water-bath 
at as low a temperature as possible, and the residual liquid, filtered 
if necessary, vigorously shaken in an extractor with a small 
quantity of cold, saturated sodium hydrogen carbonate solution. 
After a long time, the alkaline layer separates, and exhibits a 
yellowish-red colour with a faint violet tint or a distinct violet- 
red colour, if the viscera contained a small or large proportion of 
ergot. Since this colour reaction may be masked by extraneous 
colouring matters, the extraction with the alkali is repeated several 
times, and the total extract carefully acidified with concentrated 
hydrochloric acid and extracted with ether. The ethereal liquids, 
which will have a more or less intense orange-yellow colour, are 
evaporated to a small volume, and the residual liquid is examined 
spectroscopically ; in presence of the red colouring matter of ergot, 
three absorption bands, with A=538, 499, and 467 respectively, 
are observed. Prior to the spectroscopic examination, it is well 
to repeat the extraction with sodium hydrogen carbonate, acidifica- 
tion, and extraction with ether at least five or six times, in order 
to obtain a sufficiently pure ethereal solution of the colouring 
matter. 

The aqueous tartaric acid liquid remaining after the extraction 
with ether is rendered distinctly alkaline by means of saturated 
sodium carbonate solution, and the liberated alkaloids dissolved by 
shaking several times with ether. The faintly yellow ethereal 
solution is concentrated to a small volume at as low a temperature 
as possible, the residue being washed with a little water, in which 
ergotinine is insoluble. The ergotinine is then either purified by 
Tanret’s method (A., 1878, 679) or converted into its citrate by 
shaking the ethereal liquid several times with aqueous citric acid ; 
the aqueous solution of the citrate is rendered distinctly alkaline 
by addition of sodium carbonate, and the ergotinine extracted with 
ether. Keller's reaction for ergotinine is next applied in the 
following manner. The residue left on gentle evaporation of the 
ether is heated slightly on a water-bath with 2—3 c.c. of a 0°1% 
solution of ferric chloride in glacial acetic acid. The cold liquid, 
filtered if necessary, is placed in a test-tube, and 2—3 c.c. of con- 
centrated sulphuric acid slowly introduced. If ergotinine is pre- 
sent, a blue ring appears at the surface of separation of the two 
liquids, and the upper layer assumes a violet colour. If Keller’s 
reaction gives negative results, the ethereal liquid which was ex- 
tracted with aqueous citric acid should be evaporated, and the 
residue subjected to the same test. 

The above method has always been found to give certain results, 
provided that the amount of ergot present is not less than 1 gram 
and that the examination of the viscera is carried out not later 
than seven days after the interment of the body. Advanced putre- 
faction of the viscera alters the colouring matter so profoundly as 
to prevent its recognition. T. H. P.* 
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General and Physical Chemistry. 


The Ideal Refractivities of Gases. Wiuti1aAm Jacosp Jonzs and 
James Rippick Partineton (Phil. Mag., 1915, [vi], 29, 28—35).—A 
full account of work of which an abstract has already appeared 
(P., 1914, 30, 201). H. M. D. 


The Magnetic Field of an Atom in Relation to Theories 
of Spectral Series. H. Srantey Auuen (Phil, Mag., 1915, [vi], 29, 
40—49).—On the assumption that the atom may be regarded as 
a central core carrying an electric charge and producing a mag- 
netic field similar to that due to an elementary magnet, the core 
being surrounded by electrons in orbital motion, it is shown that 
a formula for the distribution of lines in spectral series may be 
derived which is of the same type as the Ritz formula. The energy 
of radiation, as in Bohr’s theory, is supposed to be given out in 
quanta which represent the differences between the energies in two 
steady states of motion. 

From a consideration of the numerical values of the constants in 
the derived formula, it is found, however, that the magnetic forces 
set up by the atom are insufficient to account for more than a 
small fraction of the effect that would be necessary to give the 
observed distribution of lines in spectral series. H. M. D. 


The Series Spectrum of Hydrogen and the Structure of the 
Atom. H. Sranitey Auten (Phil. Mag., 1915, [vi], 29, 140—143. 
Compare Curtis, A., 1914, ii, 761).—According to the measurements 
of Curtis, the series lines of hydrogen cannot be exactly represented 
by Balmer’s formula. An attempt has been made to ascertain 
whether the inclusion of the effect of a magnetic field (compare 
preceding abstract) would lead to results in agreement with 
observation. The result of this inquiry shows that it is possible 
to account for the series spectrum of hydrogen on the lines of 
Bohr’s theory if it is assumed that the core of the atom can pro- 
duce a magnetic field equivalent to that set up by either five or six 
magnetons. In support of the number 5 is the fact that the mag- 
netic moment produced by an electron moving in a circular orbit 
with angular momentum //2m is exactly 5 magnetons. On the 
other hand, the hypothesis of a core of 6 magnetons appears to be 
supported by the diamagnetic properties of hydrogen. H. M. D. 


Spectroscopic Investigations in Connexion with the Active 
Modification of Nitrogen. IV. A Band Spectrum of Boron 
Nitride. Wutrrep Jevons (Proc. Roy. Soc., 1915, [A], 91, 120—134. 
Compare A., 1913, ii, 813)—-When the vapour of boron trichloride 
is introduced into active nitrogen, a very pale bluish-green glow is 
obtained, the colour of this being very readily distinguishable from 
the vivid green of the boron flame. The investigation of the spec- 
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trum of the glow has shown that it consists of the three boron lines 
A 3451°50, A 2497°83, and A 2496°89, and of a new system of bands 
with well-defined heads degraded towards the red end, which extend 
from A6371 to at least A2140. The same band spectrum is 
obtained when methyl borate is allowed to come in contact with 
active nitrogen. 

Analysis of the spectrum indicates that it contains two distinct 
systems, in the less refrangible of which each band consists of four 
heads, forming two close doublets, whilst the more refrangible system 
is characterised by single-headed bands, and thus resembles the band 
spectrum of silicon nitride, described in a previous paper. These 
bands are not observed in a vacuum tube containing the vapour of 
boron trichloride, and evidence has been obtained that the band 
spectrum is due to boron nitride. Boron, carbon, and silicon com- 
pounds behave similarly, therefore, in that all give rise to nitride 
spectra in the nitrogen after-glow. 

The boron nitride bands, like the cyanogen bands, are produced 
in the are spectrum, where they occur together with the headless, 
wavy bands of the oxide. 

Measurements of the wave-lengths of the heads of the bands are 


recorded, and formule have been deduced to represent them. 
H. M. D. 


The Spectrum of Palladium. Emi Pautson (Phil. Mag., 1915, 
[vi], 29, 154—157).—A discussion of the relations exhibited by the 
wave-numbers of lines in the palladium spectrum. It is shown that 
a large number of lines fall into four vertical groups, the corre- 
sponding members of which exhibit constant differences in the 
wave-length numbers. Denoting the four groups by A, B, C, and 
D, the wave-numbers of these lines are represented by the relations 
B=A + 162833, C=A + 3968°00, D=A +5159°14. H. M. D. 


The Absorption Spectra of Organic Substances in the Light 
of the Electron Theory. N. P. K. J. O'N. McCuietanp (PAil. Mag., 
1915, [vi], 29, 192—206).—A theory of absorption is put forward 
which is based on certain views relative to the constitution of the 
atom, and it is claimed that this theory makes it possible to predict 
with reasonable accuracy the positions of the absorption bands of 
organic compounds from the constitution, when certain fundamental 
constants are given. In the model of the atom from which these 
results are obtained, it is supposed that the valency electrons move 
in circular orbits round a central nucleus. The radius of the orbits 
is influenced by the mode of combination of the atoms in the mole- 
_ cule, and when light is allowed to act on the system, the electrons 

are caused to vibrate in their appropriate orbits. Since an electron 
moving in an orbit represents an electric current, the vibrations of 
one will affect those of another in accordance with the laws of 
electrodynamics, and the problem of ascertaining the position of 
an absorption band is therefore reduced to compounding such 
vibrations by the mutual induction method. 

The method is applied to a number of different systems contain- 
ing, respectively, one, two, three, and four vibration centres, and 
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also to the benzene system, in which there are six identical vibra- 
tion centres arranged in a ring. Other atomic systems correspond- 
ing with more complex aromatic compounds are also briefly con- 
sidered. In this way, a number of constants have been derived, 
with the aid of which it has been possible to locate the position 
of the absorption bands in a considerable variety of organic com- 
pounds. Except in the case of very complex substances, the differ- 
ence between the observed and calculated positions is as close as 
can be expected. H. M. D. 


Quantitative Measurements of the Absorption of Light. I. 
The Molecular Extinctions of the Saturated Aliphatic Ketones. 
Francis Owen Rice (Proc. Roy. Soc., 1914, [A], 91, 76—92. Compare 
Stewart and Baly, T., 1906, 89, 489).—The ultra-violet. absorption 
of fourteen saturated aliphatic ketones has been investigated. In 
most cases the ketones were purified by conversion into the 
bisulphite compounds, in others by transformation into the semi- 
carbazones. 

The experimental data show that the wave-lengths of the centres 
of the absorption bands depend on the number of methyl groups 
in the a- and §-positions relative to the carbonyl group. Substitu- 
tion of hydrogen atoms in the y or further positions has no 
influence on the position of the band. For ketones of the general 
formula CH,°CO-CH,°CH,R, in which R is a saturated alkyl 
radicle, the position of the centre of the band is at A 2790, and for 
those represented by the formula RCH,*CH,°CO-CH,°CH,R the 
centre is at A 2820. 

The substitution of an a-hydrogen atom by methyl causes the 
centre of absorption to shift towards the red, and from the data 
for acetone, methyl ethyl ketone, methyl isopropyl ketone, and 
pinacolin it is found that the shifts corresponding with the 
successive substitution of the three a-hydrogen atoms are 23, 50, 
and 30 Angstrém units respectively. The author considers that 
these measurements show the existence of a relationship between 
the optical and the chemical properties. The general results 
exhibit a certain parallelism with the observations on the magnetic 
rotation of the ketones, for whereas the magnetic rotatory power 
is normal in the case of methyl isopropyl ketone and the higher 
homologues, it is abnormal for methyl ethyl ketone, and still more 
abnormal for acetone. 

Spectrophotometric measurements of the extinction-coefficient 
(e) have also been made, and these data show that the molecular 
extinction M=e/c, where ¢ is the molar concentration of the 
ketone, has the same value (21°2) for all the ketones examined, with 
the exception of acetone and methyl ethyl ketone. Moreover, the 
molecular extinction curves are absolutely identical for ketones of 
the general formula CH,*CO-CH,°CH,R, whilst for the remainder, 
excepting acetone and methyl ethyl ketone, the curves are geo- 
metrically similar. 

On the assumption that the smaller absorption power of acetone 
is due to association, the author obtains 1°24 for the association 
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factor. This is in close agreement with the value 1°26 derived 
from the temperature-coefficient of the molecular surface energy. 
In a similar way, the association factor of methyl ethyl ketone is 
found to be 1°09. 

The observations are said to be in agreement with the theory 
that the ultra-violet absorption is due to the electromagnetic field 
of the carbonyl group as influenced by the substituents in the 
immediate neighbourhood. H. M. D. 


Coloration of Some Derivatives of Picrylmethylamine with 
Alkalis. A. P. N. Francuimont and H. J. Backer (Proc. K. Akad. 
Wetensch. Amsterdam, 1914, 17, 647—653).—lIn continuation of an 
investigation of the colour of picrylalkylnitroamines (A., 1914, ii, 
84), the authors have investigated the absorption of alcoholic solu- 
tions of a number of derivatives of picrylmethylamine of the 
general formula C,H.(NO,),*>NMe*X, in which X represents one 
of the groups NO, COMe, CO,Me, CO,Et, C,H;. As was found in 
the case of the nitro-group, the nitroso- and the acyl-groups greatly 
diminish the colour of picrylmethylamine, and, according to the 
absorption curves, the absorption bands at 1/A=2390 and 2875 com- 
pletely disappear. The same effect is observed if picrylmethyl- 
amine is dissolved in concentrated sulphuric acid. 

On addition of alkali, the absorption curves for the acyl deriv- 
atives show well-marked bands with their heads at about 1/A= 2000 
and 2350, which are therefore practically identical with the bands 
exhibited by picrylmethylnitroamine. Phenylpicrylmethylamine 
in the absence of alkali shows an absorption in this region, but the 
addition of alkali intensifies the absorption, and the curve for the 
alkaline solution shows maxima at 1/A=2070 and 2400. 

The absorption curve for picrylmethylnitrosoamine in alkaline 
solution indicates that it is rapidly decomposed, with the formation 
of the picrate of the alkali metal. The same change occurs with 
the acyl derivatives, but much more slowly. 

The authors consider that the absorption bands are due to 
the interaction of the base with one or more of the nitro-groups of 
the benzene nucleus. H. M. D. 


Confirmation of the Law of Bunsen and Roscoe for the 
Photochemical Reaction of Hydriodic Acid. E. Jimeno Gin 
(Anal. Fis. Quim., 1914, 12, 534—539).—A study of the photo- 
chemical oxidation of hydriodic acid. The results are in agreement 
with the law of Bunsen and Roscoe, it=const., in which 7 repre- 
sents the intensity of the illumination and ¢ its duration. Both 
an electric arc and a mercury vapour lamp were employed as the 
source of light. A. J. W. 


Organic Syntheses by means of Sunlight. XI. General 
Considerations. FE. Patrernd (Gazzetta, 1914, 44, ii, 463—475).— 
The author sums up, in general terms, the results of his investi- 
gations on this subject during the past six years. The principal 
types of reaction observed to occur under the influence of sunlight 
are as follows: 
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(1) Carbonylic compounds, such as aldehydes and ketones, react 
on olefinic hydrocarbons, with rupture of the double linking of 
the latter and formation of the closed-chain trimethylene oxide 
and its derivatives. This so-called trimethylenic condensation 
takes place generally, but not universally, and does not occur with 
oxygenated compounds other than aldehydes or ketones. 

(2) Ketones react with aromatic hydrocarbons and other 
aromatic compounds, thus: 2C,,;H,O+2C,H;Et —> C,,H»,O0,+ 
CHPhMe-CHPhMe, the ketone undergoing reduction to pinacone. 
This doubling of the carbon atom chain takes place also with such 
compounds as B-phenylpropionic acid, which forms fy-diphenyl- 
adipic or aB-dibenzylsuccinic acid. In no instance has the author 
been able to prove the union of two aromatic nuclei in this way 
(see A., 1914, ii, 321; Ciamician and Silber, A., 1912, i, 537). 

(3) Between ketones and aromatic hydrocarbons and other 
aromatic compounds, a second reaction occurs at the same time as, 
and perhaps more generally than, the preceding one. In this, 
direct addition takes place, with formation of a tertiary alcohol, 
benzophenone and phenylacetic acid, for example, yielding 
aBB-triphenyl-lactic acid. This change, termed enolic condensa- 
tion, takes place principally between the carbon of the ketenic 
carbonyl and the methylene group, the aromatic nuclei playing no 
part. Enolic condensation is observed also between bases and 
ketones, benzophenone giving with benzylamine the compound 
OH-CPh,-CHPh:NHg, with nicotine a new alkaloid, 

C,)H,,;No°CPh,-OH, 
and with p-toluonitrile the compound OH-CPh,:CH,°C,H,°CN. 

(4) Further, ketones react with hydrocarbons, more especially 
with the paraffins, and with some of their derivatives in a manner 
which has not yet been clearly characterised (compare A., 1909, i, 
240), but probably consists in the conversion of two mols. of the 
ketone into pinacone, and the union of a third molecule of ketone 
with one of the paraffin to form an oxytrimethylene compound, 
3C, 3H 0 + CrHon 49 = Cog Ho. + Ci,H,O°C,H.n. This reaction is 
given also by cyclic hydrocarbons, and by ethers, acetals, and 
similar compounds. 

The formation of numerous synthetic resins, the preparation of 
colloidal substances from sparteine and from strychnine, the trans- 
formation of pyrone into a carbohydrate similar to the pentosans, 
the formation of nitrogenous organic compounds by the reduction 
of nitrates, the synthesis of photo-acetophenone and its analogues, 
and the possibility of introducing complex side-chains into the 
molecules of the vegetable alkaloids, with formation of derivatives 
of pharmacological applicability, are all important points resulting 
from the author’s investigations. . i. 


Reduction of Aromatic Ketones. III. Photochemical 
Phenomena. J. BérseKen and W. D. Conen (Proc. K. Akad. 
Wetensch. Amsterdam, 1914, 17, 849—870. Compare A., 1913, i, 
1062).—The reduction of an aromatic ketone in a perfectly neutral 
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medium does not proeeed any further than to the pinacone. A 
series of ketones dissolved in a great variety of anhydrous alcohols 
and a few other substances have been exposed to sunlight or to 
the light of a mercury lamp; in all cases where reduction occurs, 
not a trace of the hydrol is formed, the ketones being quantita- 
tively changed to the pinacones. The addition of sodium ethoxide 
to the alcoholic solution results in the formation of the hydrols, 
as is to be expected (loc. cit.). The authors deduce, therefore, that 
in the reduction of aromatic ketones the hydrogen unites ex- 
clusively with the oxygen; the resulting half-pinacone polymerises 
to the pinacone, and the latter, in the presence of hydroxyl ions, 
is transformed into an equal molecular mixture of the ketone and 
the hydrol. 

Water acts as a powerful negative catalyst; in 80% alcohol, 
reduction of benzophenone does not occur after exposure for 
months, whereas in absolute alcohol, under the same conditions, 
40% of benzopinacone is obtained after ten hours. 

The reduction of benzophenone has been investigated in methyl, 
ethyl, propyl, isopropyl, isobutyl, n-heptyl, sec.-octyl, hexadecyl, 
allyl, benzyl, and cinnamyl alcohols, in geraniol, cyclohexanol, 
benzhydrol, and in §-methylbutan-8-ol, y-methylpentan-y-ol, and 
5-methylheptan-d-ol. Reduction does not occur in hexadecyl or 
cinnamyl alcohol, proceeds very slowly in the last three alcohols 
and in geraniol, and takes place rapidly and quantitatively in the 
saturated alcohols; the reaction in methyl alcohol, however (and 
also in allyl alcohol), is much slower than in the other primary 
and secondary alcohols. Under the influence of light, toluene or 
cyclohexane reduces benzophenone, whilst hydrogen itself does 
not. 

By employing a constant source of light and allowing this to 
act on the different solutions under the same conditions, relatively 
quantitative results are obtained. The experiments lead to the 
following generalisations. The velocity of pinacone-formation 
appears to be independent of the concentration of the benzo- 
phenone and proportional to that of the alcohol. The temperature- 
coefficient is small, 1°06—1‘11 per 10°. The velocity is greatly 
dependent on the ketone; benzophenone is attacked rapidly, most 
of the other aromatic ketones as yet examined are reduced less 
rapidly, and many of them are not reduced at all. The ratio of 
the velocities of pinacone-formation in different alcohols is constant. 
The ratio of the velocities of pinacone-formation in sunlight and 
in the light of the mercury lamp is the same. When two ketones 
are present in one solution, one of them absorbs a part of the rays 
required by the other; the same is true when the light passes 
through a solution of the one ketone and falls on that of the 
other. 

The light which is active in the reduction of aromatic ketones 
is situated in the spectrum between 400 pu and 430 yp, and very 
probably in, or adjacent to, the rays 404°7 pp and 407°8 up of the 
mercury lamp. C. 8. 
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Acquired Radioactivity. Sir Wuittiam Crookes (Phil. Trans., 
1914, [A], 214, 433—445).—Experiments, extending over several 
years, are described on the action of radium and its emanation on 
various substances, with especial reference to the diamond. Bom- 
bardment of a large number of crystals and phosphorescent sub- 


‘stances by cathode rays in a vacuum confers no radioactivity on 


them, and the substance, both to electrical and photographic tests, 
remains inactive. The phosphorescence of the diamond under the 
action of radium is due to the B- and y-rays, but these produce no 
coloration. Placing a diamond in contact with a radium com- 
pound for long periods produces a coloration, usually bluish-green, 
which is an effect of the arays. Diamonds so treated acquire an 
enduring activity, in which no apparent diminution occurs after 
ten years, and neither the colour nor the radioactivity is removed 
by long treatment with a hot mixture of potassium chlorate and 
nitric acid. After being cut, the diamond became quite colourless 
and free from radioactivity. 

The activity so acquired consists of a-, B-, and y-rays. Experi- 
ments with glass, quartz, and other materials, buried in radium 
preparations for long periods and deeply coloured by the action of 
the rays, showed that the diamond behaves differently from other 
substances, and alone retains its acquired radioactivity after 
chemical treatment. Lead glass so treated became almost inactive 
after boiling in dilute nitric acid, but diamond retained the 
greater part of its activity after boiling with fuming nitric acid 
mixed with potassium chlorate. A difference also appeared in the 
distribution of the radiations from the surface. A quartz crystal 
rendered radioactive, and laid on a photographic plate, gave an 
image of the geometric pattern, arising from the superficial 
activity, of the kind studied by Rutherford, but the image from 
a radioactive diamond suggested rather a brush discharge from 
the corners of the crystal. F. 8. 


Application of the Theory of Allotropy to Electromotive 
Equilibria. III. A. Smits and A. H. W. Aren (Proc. K. Akad. 
Wetensch. Amsterdam, 1914, 17, 680—694. Compare A., 1914, ii, 
165, 420, 611).—The theory of allotropy, described in previous 
papers, is applied in explanation of the phenomena of electrolytic 
polarisation and of the passive condition of metals. Experiments 
are described which are said to support the view that the seat of 
the polarisation effects and of the passivity is not in the boundary 
layer separating the metal and the electrolyte solution, but in the 
surface of the metal itself. For the most part, the observations 
consisted in measuring the changes in the #.M.F. of cells of the 
type :—metal |salt solution|calomel electrode, after the metal had 
been subjected to the action of acids, of anodic or cathodic polarisa- 
tion, or of bromine water. The metals used were cobalt, nickel, 
iron, and chromium, which, according to previous experiments, are 
characterised by the slow rate at which the internal equilibrium is 
re-established when this equilibrium in the surface layer of the 
metal has been disturbed by electrolytic or chemical action. 
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Under the influence of the above-mentioned agencies, the four 
metals investigated become distinctly less electropositive, as would 
be expected according to the theory put forward by Smits. 

Of particular interest are some of the observations made with 
iron. After anodic polarisation, and after etching with strong 
nitric acid, the potential difference between iron and 0°1/-ferrous 
sulphate solution decreases fairly rapidly, then remains constant 
for a time before beginning to fall again. The temporarily 
constant potential difference has the same value whether the 
passivity of the metal is brought about by anodic polarisation or 
by the action of strong nitric acid. 

It is claimed that none of the older views on passivity affords 
such a satisfactory explanation of the observed facts as that which 
is based on the theory of allotropy. In certain respects, Finkel- 
stein’s theory offers a certain resemblance to the theory put for- 
ward by the authors, but there is a fundamental difference between 
the two. Whereas Le Blanc’s theory considers that passivity is 
determined by retardation of the process of ionic hydration, the 
new theory attributes the effect to retardation of changes occurring 
in the surface layer of the metal. H. M. D. 


Allotropy of Cadmium. IV. Ernst Conen and W. D. 
Hewperman (Proc. K. Akad. Wetensch. Amsterdam, 1914, 17, 638—641. 
Compare A., 1914, ii, 652).—As a result of the examination of a 
large number of cells arranged according to the scheme, electrolytic 
cadmium |cadmium sulphate solution|12°5% cadmium amalgam, it 
has been found that some show an Z7.M.F. at 25° of 0°050 volt, 
others 0°048 volt, and others, again, 0°047 volt. The 7#.M.F. of 
cells of the first group decreases spontaneously to 0°048 volt, at 
which value the #.M.F. remains constant. 

In the expectation that cells giving 0°048 volt would be found 
to contain B-cadmium and those giving 0°047 volt acadmium, two 
such cells were examined at 25° and 64°5°. The two cells were 
connected up so as to have an amalgam electrode in common, and 
readings were taken until the 7.M@.F. became constant. The final 
readings show that the cell with the lower #.M.F. at 25° has the 
higher 2.M.F. at 64°5°. From this observation, the authors draw 
the conclusion that the #.M.F. of 0°048 volt corresponds with 
B-cadmium; it is also probable that the cell giving 0°047 volt 
contains a-cadmium, and that giving 0°050 volt, y-cadmium. 

H. M. D. 


Electro-deposition of Lead. F. C. Marners and B. W. 
Cocxrum (Met. and Chem. Eng., 1914, 12, 714—715; from J. Soe. 
Chem. Ind., 1914, 33, 1158—-1159).—A smooth, finely crystalline 
deposit of lead is obtained as follows. Twelve and a-half grams 
of aloes are shaken with 500 c.c. of warm water, and the insoluble 
gum or tar is dissolved in 25—50 c.c. of glacial acetic acid. The 
acid solution is added to the bath, which contains 100 grams of 
lead acetate and 40 grams of ammonium perchlorate per litre. A 
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current density of 3°6 amperes per sq. ft. for thick deposits and 
7°2 amperes per sq. ft. for thin deposits may be used. 

With lead lactate or formate solutions, the baths should contain 
4% of lead as lactate or 2% as formate, 1—5% of lactic or formic 
acid, 4% of ammonium perchlorate, and 0°25% of Barbadoes aloes, 
the mixture being warmed and filtered before use. A current 
density of 3°6 amperes per sq. ft. may be used. Sodium naphtha- 
lenesulphonate may be used instead of ammonium perchlorate. 


C. 8. 


Hermann’s Phenomenon. GerorcE STANLEY WALPOLE (Proc. 
Roy. Soc., 1915, [A], 91, 134—147).—1t has been shown by Hermann, 
that when a current is passed from a dilute solution of a salt to 
one more concentrated, acid is liberated at the boundary layer, 
and that alkali is set free at the same place when the current is 
passed in the opposite direction. These observations have been 
confirmed and extended by the author. 

The experiments were made with a special form of transport 
apparatus, designed to facilitate the formation and investigation 
of the boundary layers. The results obtained show that the 
quantities of acid and alkali liberated bear no relation to the 
quantity of electricity passed through the circuit. For all the 
neutral salts examined, the acid is always liberated when the 
current passes from the more dilute to the more concentrated 
solution, and the alkali when the current passes from the concen- 
trated to the more dilute. Other conditions being the same, the 
same quantity of acid and alkali is liberated whatever neutral salt 
is present in the solutions. 

The explanation suggested for this phenomenon is based on the 
difference in the velocity of the hydrogen and hydroxyl ions on 
opposite sides of the boundary layer. This difference is determined 
by the fall of potential per unit length, which depends essentially 
on the conductivity of the two solutions. The quantities of acid 
and alkali set free can be calculated from the potential gradients 
in the two solutions, the time for which the difference of potential 
is maintained, the resistance constant -of the apparatus, the dis- 
sociation constant of water, and the mobilities of the hydrogen and 
hydroxyl ions. Actual experiments afford numbers which are in 
approximate agreement with the calculated quantities. 

H. M. D. 


Luminous Vapours Distilled from the Arc, with Applications 
to the Study of Spectrum Series and their Origin. II, Hon. 
R. J. Strutt (Proc. Roy. Soc., 1914, [A], 91, 92—103. Compare A., 
1914, ii, 599).—The vapour of mercury, distilling from the are into 
a vacuum, exhibits luminosity when the vapour has traversed con- 
siderable distances beyond the range of the electric field of the 
are. The luminosity may be caused to disappear by application 
of an independent electric field, and the experiments described by 
the author were made in order to elucidate the nature of this 
effect in mercury and certain other metallic vapours. 
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From experiments in which the conducting properties of the 
luminous jet were examined by means of an auxiliary electrical 
circuit, it is found that the conductivity depends essentially on 
the shape and position of the cathode, and is independent of the 
position of the anode. The fall of potential is almost completely 
confined to the immediate neighbourhood of the cathode. These 
facts indicate that the electrical properties of the glowing vapour 
are similar to those of a flame, which is characterised by the great 
mobility of the negative ions compared with the positive. 

The luminosity is not affected when the stream of mercury 
vapour passes the anode, but is more or less completely quenched 
when it reaches the cathode. Although the removal of negative 
ions at the anode is incomplete, it is considerable enough to show 
conclusively that the luminosity is independent of the number of 
negative ions present. It follows from this that the luminous 
emission is not due to recombination of ions, and it is supposed 
that the luminous centres are positively charged ions which are 
survivors of those which are generated in the arc itself. Since the 
time required for the vapour to travel down the tube is of the 
order of 1/1000 of a second, it must be assumed that the ions 
remain luminous for what must be considered as a very consider- 
able interval of time. 

Experiments with the vapours of sodium, potassium, calcium, 
magnesium, zinc, cadmium, and thallium have also shown that the 
line spectra are extinguished when the luminous vapour passes 
through a negatively electrified net. In some cases (sodium, mag- 
nesium, zinc) the lines of one series are more easily extinguished 
than those of another. Thus, the sodium lines of the subordinate 
series are all influenced to about the same extent, but the D-line 
is much less affected. From this it is inferred that the centres of 
emission are not the same for the two series of lines. 

The luminous jets formed by arsenic and antimony are not 
quenched by passing through a negatively electrified net. The 
band spectrum exhibited by these elements is therefore, pre- 
sumably, due to uncharged centres, whilst the band spectrum of 
magnesium hydride is apparently emitted by positively charged 
centres. H. M. D. 


Emiesivity of Metals and Oxides. II. Measurements with 
the Micropyrometer. G. K. Burcrss and R. G. WaALtTensure 
(J. Washington Acad, Sci., 1914, 4, 566—567).—It has been found 
that the micropyrometer described in a previous paper (ibid., 1912, 
3, No. 7) may be employed for the determination of the mono- 
chromatic emissivities of substances in very small quantities (of the 
order of 0°01 gram) with an accuracy of about 1%. The data 
obtained with red light of wave-length A=0°65 and A=0°55y 
are recorded for a number of metals and metallic oxides, the 
emissive powers being compared with that of solid platinum. 

The temperature-coefficient of the emissivity is very small for 
all the metals investigated, and for most, this coefficient is 
negligible. In the case of the white metals, the emissive power 
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shows very little or no change at the melting point, but there is a 
marked discontinuity for gold, silver, copper, and uranium. The 
behaviour of palladium is anomalous, in that the emissivity proper 
to the liquid may persist after solidification, thus affording an 
instance of an undercooling radiation effect. The fact that 
platinum shows a change in emissive power on melting is of some 
consequence, since the Violle standard is usually defined in terms 
of the luminous radiation from platinum at its melting point. 


H. M. D. 


Experiments with Liquid Helium. Preliminary Determina- 
tion of the Specific Heat and the Thermal Conductivity of 
Mercury at Temperatures Obtainable with Liquid Helium, and 
Measurements of Thermo-electric Forces and Resistances for 
the Purpose of these Investigations. H. Kameriincn Onnegs and 
G. Hoxst (Proc. KX. Akad. Wetensch. Amsterdam, 1914, 17, 760—767. 
Compare A., 1914, ii, 832).—As a result of the investigation of a 
number of thermo-electric couples, it is found that these are un- 
suitable for the measurement of temperature at liquid helium 
temperatures. In accordance with theoretical anticipations, the 
thermo-electric power of all the couples investigated, approaches 
zero at helium temperatures. On the other hand, it is found that 
satisfactory measurements of temperature may be obtained with 
resistance thermometers of manganin and constantin. 

The apparatus employed in the measurement of the specific heat 
of mercury was similar to that described by Nernst (A., 1910, ii, 
263). The value obtained was 0°00142 for the mean specific heat 
between 4°26° and 6°48° (abs.), and 0°000534 between 2°93° and 
3°97° (abs.). By making use of Debye’s formula for the variation of 
the specific heat, c, with the temperature, 7, e=kT%, in which k 
is a constant, the authors’ data are compared with the results 
obtained by Pollitzer at higher temperatures. It is found in this 
way that the specific heat at helium temperatures cannot be satis- 
factorily represented by the formula in question. 

The measurements of the thermal conductivity gave k=0°27 
between 4°5° and 5°1° (abs.), and 0°40 between 3°7° and 3°9° (abs.). 
No evidence of the discontinuity which is shown by the electrical 
conductivity of mercury at 4°19° (abs.) was found in the case of the 
specific heat or of the thermal conductivity. H. M. D. 


Heat of Fusion and the Periodic System. Jutio GuzmAn 
Carrancio (Anal. Fis. Quim., 1914, 12, 526—534).—The results of 
experiments on the heat of fusion of the elements indicate that 
the heat of fusion per gram is a periodic function of the atomic 
weight, and for analogous elements of the same group of the 
periodic system decreases with increase of atomic weight. A 
similar periodicity is displayed by the quotients obtained by 
dividing the absolute temperatures of fusion by the atomic weights. 
The atomic heats of fusion do not exhibit a corresponding 
periodicity. A. J. W. 
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The Correction of about 1/66 in the Determination of the 
Freezing Point of Dilute Aqueous Solutions Supercooled by 
1°. M. C. Dexnuyzen (Chem. Weekblad, 1915, 12, 24—28).—The 
author advances arguments and experimental evidence in support 
of his contention that a correction of about 1/66 should be de- 
ducted from the reading in cryoscopic determinations with aqueous 
solutions. The correction must be determined for each apparatus 
independently, and the volume of solution employed should be 
15—20 c.c. A. J. W. 


Determination of Vapour Tensions at Low Temperatures. 
E. Jimeno Git (Anal. Fis. Quim., 1914, 12, 469—482).—An account 
of results obtained in the determination of vapour tension at low 
temperature. The values obtained foreach substance at the highest 
and lowest point of observation on the absolute scale are: ethyl 
alcohol, 0°00126 (173°1°) and 0°8349 (243°1°) ; ethyl ether, 0°005156 
(160°1°) and 0°6963 (195°1°); toluene, 0°00170 (183°1°) and 
0°8937 (246°1°); acetone, 0°00837 (180°1°) and 0°8763 (212719); 
methyl acetate, 0°00354 (138°1°) and 0°6240 (213°1°). 

A. J. W. 


Variation of the Triple Point of a Substance with Hydro- 
static Pressure. ALrrep W. Porter (Phil. Mag., 1915, [vi], 29, 
143—149).—-Since the saturation vapour pressure of any liquid or 
solid is a function of the hydrostatic pressure, it follows that the 
triple point will vary with change in the hydrostatic pressure. It 
is shown that the variation of the triple-point temperature with 
hydrostatic pressure is equal to the corresponding change of the 
melting point. Under atmospheric pressure, the triple point is 
therefore identical with the melting point. H. M. D. 


The Surface Tension of Molten Metals. Sypney W. SmirH 
(J. Inst. Metals, 1914, 12, 168—213).—The method used is that of 
measuring the depression in a capillary tube electric light carbon. 
The metal is melted in a plumbago crucible in an electric furnace, 
a reducing atmosphere being maintained. The level is measured 
by means of an insulated steel wire, which is lowered vertically 
into the carbon tube by a micrometer depth gauge until an elec- 
trical contact is made. The results are sufficiently concordant. 
The metals examined are mercury, tin, bismuth, lead, zinc, anti- 
mony, aluminium, silver, gold, and copper. 

The surface tension of molten metals is a periodic function of 
their atomic weight, metals with the largest atomic volumes having 
the least surface tensions. The metals which are known to have 
the greatest effect in lessening the cohesion of gold are those which 
are nearest to gold in atomic weight, but with much larger atomic 
volumes, and therefore lower surface tensions, such as lead and 
bismuth. 

The effect of other metals in dilute solution on the surface 
tension of mercury is also a periodic function of their atomic 
weight (Schmidt, A., 1913, ii, 190). C. H. D. 
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Coefficient of Diffusion in Dilute Solutions. Basm W. Crack 
(Proc. Physical Soc. London, 1914, 27, 56—68).—The apparatus 
described in previous papers (ibid., 1908, 21, 863 ; 1911, 24, 40) has 
been improved, with the result that accurate measurements of the 
diffusivity of salts in aqueous solution can now be obtained in a 
few days. The special feature of the apparatus consists in the 
suspension of flasks filled with the solution under examination 
from the arms of a delicate balance in a large volume of water, 
the temperature of which is kept constant. Each flask is fitted 
with a battery of narrow tubes, through which the salt diffuses 
upwards. The diffusion tubes attached to the two flasks are of 
equal length, but differ considerably in sectional area, and an 
arrangement is provided whereby the concentration of the solution 
is kept constant at each end of the tubes. The actual manipula- 
tion during the process of diffusion consists in determining the 
rate of change in weight of the flasks, which in the improved 
apparatus attains a constant value after a very short time. It is, 
in fact, possible to obtain fairly accurate values for the coefficient 
of diffusion in experiments which only last one day. 

The results obtained show that at 18° the coefficient of diffusion 
K.105) for potassium chloride increases from 1°388 in 0°05N- 
solution to 1°584 in 2°0N-solution; for potassium nitrate it de- 
creases from 1°453 in 0°05N- to 1°190 in 1°0N-solution; and for 
sodium chloride it increases from 1°165 in 0°05N- to 1°253 in 2°0N- 
solution. H. M. D. 


A Theory of Supersaturation. W. J. Jones and J. R. Part- 
ineton (Phil. Mag., 1915, [vi], 29, 35—40).—The authors discuss the 
question of the influence of surface energy on the solubility of 
solids in liquids, and on the formation and stability of super- 
saturated solutions. The theoretical argument indicates that the 
size of “active” particles of solid, that is, such as induce crystal- 
lisation in a given solution, decreases with fall or rise of tempera- 
ture, according to whether the solid dissolves in its nearly saturated 
solution with absorption or development of heat. The spontaneous 
crystallisation of supersaturated solutions of the first, more fre- 
quently occurring, type, when these are cooled below a certain 
temperature, is attributed to this reduction in the size of the 
“active” particle. At a sufficiently low temperature, it may be 
assumed that the necessary size is only a relatively small multiple 
of the size of the molecule of the dissolved substance. H. M. D. 


The Widmanstatten Structure in Alloys and Metals. 
N. T. Bexarew (J. Inst. Metals, 1914, 12, 46—55).—The Widman- 
staitten structure, which is characteristic of meteorites, is not con- 
fined to alloys of iron. It may be produced either by transforma- 
tions in the solid state or by crystallisation from solid solution. 
Several examples are given. C. H. D. 


The Metastable Continuation of the Mixed Crystal Series 
of Pseudo-Components in Connexion with the Phenomenon of 
Allotropy. A. Smits (Proc. XK. Akad. Wetensch. Amsterdam, 1914, 17, 
672—678. Compare A., 1914, ii, 546)—A theoretical paper, in 
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which the author discusses the transition from monotropy to 
enantiotropy under the influence of pressure. It is also shown that 
a system which shows no sign of phase allotropy under its own 
vapour pressure may become monotropic when the pressure is 
raised, and that enantiotropy may be exhibited at higher pressures 
in the absence of monotropy under the characteristic vapour 
pressure of the system. H. M. D. 


Gas Equilibria and a Test of van der Waals’ Formula. I. 
F. E. C. Scuerrer (Proc. K. Akad. Wetensch. Amsterdam, 1914, 17, 
695—703).—The formule for the equilibrium constants of gaseous 
systems derived by van der Waals, Sackur, and Tetrode have been 
examined by reference to the data for the system I, — 21. On 
the assumption that the iodine molecule is represented by two 
spheres, the masses of which are concentrated in centres separated 
by a distance d, these formule give limiting values for d equal to 
1°6 x 10-8 and 0°7 x 10-9 cm. van der Waals’ formula, which takes 
into account the variability of the specific heat with the tempera- 
ture, yields for the atomic distance d=0°82 x 10-8 cm. 

H. M. D. 


Unmixing in a Binary System for which the Three-Phase 
Pressure is Greater than the Sum of the Vapour Tensions of 
the Two Components. F. E. C. Scnerrer (Proc. X. Akad. Wetensch. 
Amsterdam, 1914, 177, 834—839).—It has been shown previously 
(A., 1914, ii, 40) that the three-phase pressure in the system 
hexane—water is greater than the sum of the vapour pressures of 
the pure components when the temperature is not far removed 
from the critical solution temperature. Further investigation of 
liquid pairs has shown that the same behaviour is exhibited by 
“normal pentane” (a mixture of n- and iso-pentane) and water, 
and also by benzene and water. The difference for the first pair 
increases from 0°4 atmosphere at 150° to 1°8 at 187°1°, which is 
the critical end-point. For the second pair, the difference increases 
from 0°45 atmosphere at 210° to 2°95 at 267°8° (critical end-point). 
It is supposed that the relation in question is characteristic of 
systems for which the critical end-points are lower than the critical 
temperatures of the two components. Binary systems, for which 
the critical end-point falls between the critical temperatures of the 
components, do not exhibit the above relationship, according to 
the data which are available for examination. For such systems, 
the three-phase pressure is less than the sum of the vapour pressures 
of the components. . 


Equilibria in Ternary Systems. XVII. F. A. H. Scurerne- 
MAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1914, 17, 767—781. 
Compare A., 1914, ii, 807).—A further discussion of the 
equilibrium relations for the case in which two of the three com- 
ponents are volatile, and in which a solid binary compound is 
formed by combination of the non-volatile with one of the volatile 
components. H. M. D. 
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Equilibria in the System Pb-S-O; the Roasting Reaction 
Process. W. Reinpers| with F. Goupriaan] (Proc. XK. Akad. Wetensch. 
Amsterdam, 1914, 1'7, 703—718).—In order to obtain information in 
regard to the nature of the changes which occur during the manu- 
facture of metallic lead from galena by the roasting process, the 
authors have investigated the equilibrium relations in the ternary 
system with lead, sulphur, and oxygen as components. For the 
most part, the experiments consisted in the determination of the 
vapour pressures at temperatures between 500° and 800°, and in 
the examination of the solid phases present under varying con- 
ditions of temperature and pressure. 

The collective data indicate that when sulphur dioxide is re- 
moved from a mixture of lead sulphide and lead sulphate, the 
following univariant systems, characterised by the presence of 
three solid phases, are successively met with: (1) PbS—PbSO,— 
PbO,PbSO,; (2) Pb-PbS-PbO,PbSO,; (3) Pb—-PbO,PbSO,— 
2PbO,PbSO,; (4) Pb—-2PbO,PbSO,-3PbO,PbSO,; (5) Pb- 
3PbO,PbSO,-PbO. The metallic phase probably contains a little 
dissolved lead sulphide, the proportion of which varies in the 
different equilibria. The vapour pressures corresponding with the 
five systems, and the variation of the pressure with the tempera- 
ture, are shown in a series of curves. 

From the vapour-pressure curve for the first system, the authors 
find that the thermal value of the reaction PbS+PbSO,= 


*2Pb+2S0, is —99,543 cal. The value calculated from the heats 


of formation of the compounds involved in this equation is 
— 92,470 cal. at 20°. H. M. D. 


Aspirin. I. Decomposition of Aspirin by Water. D. E. 
Tsaxatoros and S. Horscn (Bull. Soc. chim., 1914, [iv], 15, 743—747). 
—A study of the rate of decomposition of aspirin by water alone 
or in the presence of certain acids. The velocity of the action was 
measured by determining the increase in acidity, using W/50- 
sodium hydroxide and phenolphthalein as indicator. The decom- 
position of aspirin by water is very slow at the ordinary tempera- 
ture, being complete in about 100 days. Acids exert a catalytic 
influence on the decomposition, which is accelerated by hydro- 
chloric and sulphuric acids. With acetic or citric acid, the action 
is accelerated up to about the eighth day, after which the velocity 
of the action is diminished. W. G. 


Number Relations Amongst the Elements. F. H. Lorine 
(Chem. News, 1915, 111, 13—15).—A discussion of certain relations 
exhibited by a periodic arrangement of the elements, which has 
been described in the author’s “Studies in Valency.” H. M. D. 


Theory of the Metallic State. F. A. LinpeMann (Phil. Mag., 
1915, [vi], 29, 127—140).—A theoretical paper in which the author 
discusses the interpretation of the physical properties of metals in 
terms of the electron theory. It is shown that the free electrons 
in a metal may not be treated as a gas, for a gas can only be a 
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good conductor of heat if its heat capacity is large. Experiment 
shows that the free electrons conduct heat well, but that their 
heat capacity is too small to be measured. It is suggested that 
the free electrons form a space-lattice corresponding with a crystal 
at a very low temperature. The application of this view to the 
interpretation of the various phenomena which are exhibited by 
metals is considered in detail. It explains the exceptional 
behaviour of alloys and, in general outline, the photoelectric effect, 
but special assumptions are necessary for the derivation of the 
Wiedemann-Franz law. H. M. D. 


Goossen van Vreeswyck, a Mining Engineer and Chemist of 
250 Years Ago. W. P. Jorissen (Chem. Weekblad, 1914, 11, 
1075—1086 ; 1915, 12, 28—30).—An account of the life and publi- 
cations of Goossen van Vreeswyck (ca. 1630—1690), celebrated for 
his investigations in the animal, vegetable, and mineral kingdoms 


in many parts of the globe. A. J. W. 


Inorganic Chemistry. 


Formation of Ammonia and -Hydrogen Cyanide in the 
Distillation of Coal. Oskar Simmerspacn (Stahl und Hisen, 1914, 
34, 1153—1159, 1209—1213).—The coal to be tested is enclosed in 
a porcelain tube, which is provided with a thermocouple, and is 
heated in an inclined position in an electric furnace. Before 
beginning an experiment, the air is displaced by carbon dioxide, 
previously purified and dried. The upper end of the tube is con- 
nected with a manometer containing liquid paraffin, with a gas- 
sampling vessel, and with the absorption apparatus. The latter 
consists of two U-tubes containing glass beads and 1:1 sulphuric 
acid, a tube packed with cotton wool, and a long 10-bulb tube 
containing suspended ferrous hydroxide. Beyond this is the 
gasometer. At the end of the experiment the carbon dioxide is 
washed out by means of purified nitrogen. 

Tar is recovered by washing out the porcelain tube, sampling 
vessel, absorbing vessels, and connecting tubes with chloroform, 
and washing this solution with dilute sulphuric acid to remove 
ammonia. The acid solutions are united and used for the ammonia 
estimation. Hydrogen cyanide is estimated in the contents of the 
ferrous hydroxide tube. A Kjeldahl estimation of nitrogen in the 
tar and coke is also made. For coke, it is necessary to boil 
vigorously with concentrated sulphuric acid, then add potassium 
sulphate, and, after thorough boiling, complete the solution by the 
cautious addition of small quantities of potassium chlorate. 

Various analyses are given, and it is shown, from experiments 
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with a coal from Upper Silesia, that the percentage of nitrogen in 
the coke steadily falls with increasing temperature of distillation, 
whilst that in the gas passes through a minimum at 850°, and then 
rises rapidly. The percentage of ammonia is a maximum at 
850—900°, and only diminishes slightly up to 1200°; 3°5 to 4% 
of the total nitrogen is found in the tar. The proportion of 
hydrogen cyanide increases slowly with the temperature. The 
presence of water vapour increases the proportion of cyanide, and 
diminishes that of ammonia. C. H. D. 


The Vapour-Pressure Lines of the System Phosphorus. A. 
Smits and 8. C. Boxnorst (Proc. K. Akad. Wetensch. Amsterdam, 1914, 
17, 678—680. Compare A., 1914, ii, 533).—Further investigation 
of the vapour pressure of red and of violet phosphorus indicates that 
these cannot be considered as enantiotropic modifications. When 
equilibrium between solid and vapour is attained, the data yield a 
continuous vapour pressure-temperature curve, and the authors 
draw the conclusion that the red and the violet forms of phosphorus 
differ only in respect of the size of the particles, the violet represent- 
ing the more coarsely crystalline form. 

The behaviour of red or violet phosphorus on volatilisation is 
considered to afford strong evidence in support of the theory of 
allotropy put forward by Smits (A., 1910, ii, 195, 400). Accord- 
ing to this theory, red or violet phosphorus consists of a mixture 
of two or more kinds of molecules in equilibrium, and these pseudo- 
components are supposed to exhibit very considerable differences 
in volatility. The observed fact that abnormally high vapour 
pressures are recorded when red or violet phosphorus is rapidly 
heated to the temperature of the measurement is readily accounted 
for by the absence of internal equilibrium and the excessive 
volatilisation of the more volatile pseudo-component. Above 450°, 
the rate at which the internal equilibrium is reached becomes con- 
siderable, and the abnormally high vapour pressures are no longer 
observed. H. M. D. 


A Spongy Modification of Sodium Amalgam. Enrique V. 
Zarrt (Anal. Soc. Quim. Argentina, 1914, 2, 210—211).—A specimen 
of 20% sodium amalgam, contained in an imperfectly closed vessel 
for more than a year, gradually lost its metallic appearance, and 
developed a lead-grey colour and foliated structure. Water de- 
composed it, with formation of mercurous oxide and a spongy sub- 
stance, similar in appearance to ammonium amalgam. 

A. J. W. 


Influence of the Gaseous Impurities of Silver on the Values 
of the Atomic Weights Determined by Classical Methods: 
Atomic Weights of Chlorine and Phosphorus. Pu. A. Guys 
and F, E. E. Germann (Compt. rend., 1914, 159, 992—996).—Taking 
into account the amounts of carbon monoxide and water vapour 
recently found by them to be present in highly purified silver after 
fusion in hydrogen (compare A., 1914, ii, 727, 740), the authors 
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consider that the values obtained by the use of such silver in 
determinations of the atomic weight of this metal may be 0°0045 
too high. They further discuss the effect of such an error on the 
atomic-weight determination of.a number of other elements, based 
on the use of silver as a standard, and find the necessary correc- 
tions to be of the order 0°005 to 0°020, and exceptionally as much 


as 0°040. Thus for chlorine the atomic weight should be 35°460 — 


instead of 35°455, and for phosphorus 31°007 instead of 31°028. 
W. G. 


The Hydration of Portland Cement. A. A. Kuern and A. J. 
Pui.uirs (J. Washington Acad. Sci., 1914, 4,573—576).—In connexion 
with the investigation of the hydration of Portland cement, ex- 
periments have been made on the hydration of mono-calcium 
aluminate, 5: 3-calcium aluminate, tricalcium aluminate, mono- 
calcium silicate, B-orthosilicate, y-orthosilicate, and tricalcium 
silicate. Observetions were also made with lime burned at 
different temperatures and ground to various degrees of fineness, 
and with commercial cements characterised by a high silica, a low 
silica, a high iron, and a high magnesia content. 

The only crystalline product observed in the hydration of the 
aluminates was hydrated tricalcium aluminate (3CaO,A1,0,,7H,O), 
and this is only formed with a large excess of water. The 5: 3- 
aluminate and the mono-calcium aluminate eliminate amorphous 
hydrated alumina, and form the crystalline hydrated tricalcium 
aluminate. In contact with a solution of calcium sulphate, the 
three aluminates also yield a compound of the composition 
3CaO,A1,0,,3CaSO,,2H,O (‘‘sulpho-aluminate”). It crystallises 
in long, prismatic needles. ‘ 

Monocalcium silicate and the y-orthosilicate do not undergo 
hydration, and the B-orthosilicate only takes up small quantities of 
water after long periods. Tricalcium silicate hydrates readily and 
quickly yields crystallised hydrated lime and amorphous hydrated 
orthosilicate. 

In the hydration of cement, the first constituent to react is the 
aluminate, which forms amorphous hydrated tricalcium aluminate, 
and sometimes amorphous hydrated alumina. The _ sulpho- 
aluminate crystals are also formed, and hydration of the low 
burned or finely ground lime also takes place. These changes occur 
within a few hours after the gauging of the cement. Within 
twenty-four hours, the tricalcium silicate begins to hydrate, and 
this change is generally completed within seven days. Between 
seven and twenty-eight days, the amorphous aluminate commences 
to crystallise, and the f-orthosilicate, which is the least reactive 
compound, also begins to react. 

Reference is also made to the influence of these changes on the 
mechanical properties, and to the action of small quantities of 
electrolytes on the initial setting of the cement. H. M. D. 


The Ternary System CaQ-A],0,-Si0,. G. A. Rankin [with 
Optical Study by Frep. E. Wricur] (Amer. J. Sei. 1915, [iv], 39, 


1—79).—The equilibrium relations exhibited by the binary com- 
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binations of these three substances have been described in previous 
papers (A., 1906, ii, 770; 1909, ii, 1015), and a partial account of 
the ternary system has also been given (A., 1911, ii, 725), in which 
certain quintuple points and boundary curves were provisionally 
located. As a result of further experimental work, the equil- 
ibrium relations have been more exactly defined, and the present 
paper gives a detailed record of the results. 

The plane projection of the concentration-temperature model 
shows the existence of fourteen different regions, each of which 
corresponds with a different solid phase. The characteristic points 
in this diagram are recorded in a series of tables, which give, 
respectively: (1) the composition of the compounds, their melting 
points and transition points; (2) the temperature and composition 
of the binary eutectics; (3) similar data for quadruple points other 
than eutectics; (4) the temperature and composition of ternary 
eutectics; (5) similar data for quintuple points other than 
eutectics. A further table is given, in which the optical-crystallo- 
graphical properties of the various unitary, binary, and ternary 
compounds are recorded. 

The temperature-concentration diagram permits of the prediction 
of the course of crystallisation of any fused ternary mixture. 
Applied to the case of Portland cement clinker, the results indicate 
that this is essentially a mixture of the compounds 3CaO,SiO,, 
2CaO,SiO,, and 3CaO,Al,0,, together with some 5CaO,3A1,0O, and 
possibly a small amount of free lime. This conclusion is in agree- 
ment with the results obtained in recent work on commercial Port- 
land cement clinkers. H. M. D. 


The Supposed Allotropy of Zinc. Cart Benepicks and Racnar 
Arpl (Zeitsch. anorg. Chem., 1914, 88, 237—254).—Several authors 
have described a transformation point of zinc between 300° and 
350°. A further point at about 170° was observed in commercial 
“zine puriss.” by Benedicks in 1910, but was not confirmed by 
Werner (A., 1913, ii, 1057). 

Kahlbaum’s distilled zinc, containing only 0°008% of impurities, 
has been examined in the cast and also in the drawn condition. 
The drawn metal, after annealing at 350°, is almost as flexible as 
lead wire. The electrical resistance-temperature curves are not 
well suited to showing small irregularities, so that a different 
graphical method is employed. The abscisse being ¢, the ordinates 
are WW—kt, where k is a constant. The highly purified zinc gives 
a smooth curve, without any transformation point. Between 15° 
and 300°, the resistance is closely represented by the formula 
W=5°'45(1 + 0°0039¢ + 0°000001722). The addition of 05% of 
cadmium or lead gives rise to breaks in the curve, those for the 
cadmium alloy being at about 170° and 350° respectively. These 
points are attributed to the formation of limited solid solutions of 
cadmium in zinc, the upper temperature being that at which the 
solidus is intersected, and the lower that at which the curve of 
solubility in the solid state is crossed. Lead has a similar, but 
smaller, influence, and is usually present in smaller quantities. 


4—2 
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The experiments of Cohen and Helderman (A., 1914, ii, 127) 
are criticised, on the ground that the zinc used becomes partly con- 
verted into a basic salt by contact with the zinc sulphate solution, 
and that the washing with dilute acid may have caused a loosening 
of texture, which would account for the diminution of density. 


C. H. D. 


Allotropy of Zinc. III. Eryst Conen and_W. D. HeLpErman 
(Proc. K. Akad. Wetensch. Amsterdam, 1914, 17, 641—644. Compare 
A., 1914, ii, 127, 652).—A criticism of the conclusions drawn by 
Benedicks and Arpi (preceditig abstract) from their observations 
on the influence of temperature on the electrical conductivity of 
zinc. The change in the physical properties of zinc at higher 
temperatures cannot be attributed to the presence of impurities. 
That the change is due to allotropic transformation has been shown 
by the authors in experiments with pure zinc. H. M. D. 


The Allotropy of Lead. I. Ernst Conen and W. 1D. Hetperman 
(Proc. A. Akad. Wetensch. Amsterdam, 1914, 1'7, 822—828. Compare 
A., 1914, ii, 652).—Experiments are described which are said to 
indicate that ordinary lead consists of a metastable mixture of 
several allotropic modifications of the metal. The lead used in 
these experiments was very pure, containing only 0°001% of copper 
and 0°0006% of iron. The metal was melted, chilled in water, and 
cut into small blocks, which were immersed in a solution prepared 
from 400 grams of lead acetate, 1000 c.c. of water, and 100 c.c. of 
nitric acid (D1°16). After remaining for some days at the ordinary 
temperature, it was found that the lead shows marked signs of 
structural change, and after three weeks this becomes so pro- 
nounced as to suggest complete disintegration of the metal. The 
change is illustrated by a series of photographs of the metallic surface. 

The transformation is not due to chemical action, but, by means 
of pyknometric measurements and observations with a dilatometer, 
it is shown that the change is accompanied by changes in density. 
These variations in density are not always in the same direction, 
and obviously depend on the previous history of the metal. The 
authors draw the conclusion that there are more than two allotropic 
forms of the metal in the samples. under examination. 

Closely connected with the above observations is the fact that 
when pure metallic lead is immersed in the solution mentioned 
above, or in a concentrated (30%) solution of lead nitrate, a lead 
tree is formed in a few days, both at the ordinary temperature and 
at 50°. H. M. D. 


D. Bencoven and D. Hanson (J. Jnat..Metals, 1914, 12, 56—88. 


Tensile Properties of Copper at Mite Temperatures. Guy 
Compare A., 1912, ii, 763).—Tensile of copper in a vertical 


machine, the specimen being heated by\gas, show that the proper- 
ties of the metal are greatly influen y the composition of the 


| 
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surrounding atmosphere. The ductility at 800° and upwards is 
increased considerably by the presence of oxygen. Rolled copper 
which has not been annealed is stronger, but less ductile, than the 
same copper which has not been annealed after rolling, at all 
temperatures up to 1000°, when an atmosphere of carbon dioxide 
is used. With annealed copper, the fracture passes through the 
crystals at temperatures below 700°, and between the crystals at 
temperatures above 750°. At intermediate temperatures, it may 
take either course. Oxygen or arsenic, alloyed with copper, de- 
creases the strength and increases the ductility at high tempera- 
tures. An atmosphere of hydrogen has a weakening effect above 
720°, probably owing to reduction of oxide. 

The results are best explained by assuming the existence of an 
amorphous intercrystalline cement, which is stronger than the 
crystals at low, and weaker at high, temperatures (loc. cit., and 
also Rosenhain and Ewen, A., 1913, ii, 119; Humfrey, ibid., 778). 
This cement is probably not identical with Beilby’s amorphous 
material formed by mechanical deformation. C. H. D. 


Absorption of Gases by Refined Copper. W. Sraut (Metall 
und Erz, 1914, 11, 470—-482; from J. Soc. Chem. Ind., 1914, 33, 
1158).—The absorption of gases by molten copper increases, in 
general, with the temperature up to a certain point, with increasing 
purity of the metal, and with the partial pressure of the gas. The 
presence of nickel or platinum, however, has a favourable influence 
on the absorption. Copper, in the solid or liquid state, appears not 
to absorb water vapour, carbon dioxide, nitrogen, argon, or helium. 
At 1420°, 61 grams of copper absorb 0°15 c.c. of carbon monoxide ; 
this small quantity markedly affects the physical properties of the 
refined metal. Hydrocarbons are not occluded by copper, but are 
decomposed into carbon and hydrogen, the latter being absorbed 
and the former oxidised. The absorption of hydrogen in, and its 
diffusion through, copper has been detected even at 650°. Up to 
1500°, the absorption of hydrogen increases almost linearly with 
the temperature, except at the melting point of the metal, where a 
sudden increase occurs. The solubility per 100 grams of copper is 
0°1 mg. at 650° and 1°4 mg. at 1500°; with both solid and liquid 
copper, the solubility of hydrogen increases as the square root of 
the pressure. The conductivity of copper is not affected by 
absorbed hydrogen. By heating copper containing copper oxide in 
an atmosphere of hydrogen, the gas penetrates the metal and 
reduces the oxide, and the steam produced escapes by disintegrating 
the metal. 

The dissociation pressure of cuprous oxide is equal to the partial 
pressure of atmospheric oxygen, 0°21 atmos., at 1662°. When the 
oxide is in solution in the copper, its dissociation pressure is 
lowered, so that at 1600° it is certain that thermal dissociation of 
the dissolved oxide does not occur, and the absorption of oxygen 
at this temperature is due to chemical combination, uot to physical 


‘solution. 


The preceding results indicate that during the refining of molten 
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copper, the absorption of carbon monoxide predominates during 
the end of the “hard poling” period and at the beginning of the 
“green poling” period, whilst the absorption of hydrogen pre- 
dominates during the latter period when the oxygen has been 
removed. 

The disintegration of copper which occurs during solidification 
has been traced to occluded sulphur dioxide, formed by oxidation 
of the sulphur present; the gas is evolved with “spitting” during 
solidification, but the cold metal still retains a considerable quantity 
of the gas. Sulphur dioxide does not diffuse through solid copper 
below 1000°. The reaction, Cu,8 + 2Cu,0 = 6Cu + SOg, is reversible ; 
the equilibrium of the four substances at all temperatures has been 
proved in a number of investigations. C. S. 


Behaviour of Copper-Zinc Alloys when Heated in a Vacuum. 
W. FE. Tuoryeycrort and Tuomas Turner (J. Jnst. Metals, 1914, 12, 
214—229. Compare T., 1912, 101, 585; 1913, 108, 1534).— 
When a-alloys of copper and zinc are heated in a vacuum, the rate 
of volatilisation is nearly proportional to the temperature, but this 
proportionality is not observed in the alloys richer in zinc. With 
more than 40% of copper in the alloys, the separation is quantita- 
tive, but with alloys containing less copper, a part of the copper 
volatilises with the zinc. The volatility of zine is increased by 
alloying with small quantities of copper. C. H. D. 


The Critical Point at 460° in Zinc-Copper Alloys. 0. F. 
Hupson (J. Inst. Metals, 1914, 12, 89—110).—The critical point 
observed at 460° in brasses containing from 37 to 60% of zinc, and 
regarded by Carpenter as a eutectoid point (A., 1912, ii, 764; 1913, 
ii, 138, 139), is considered to be due to a polymorphic transforma- 
tion of the #-constituent. Structural resolution of B is not 
observed on annealing at 440°, even in presence of a slight excess 
of a or y. Further, when a heterogeneous alloy is prepared by 
casting a y-alloy on to copper, so that a zone of £8 is obtained, 
bordered above by 8+ y and below by a+§8, the zone of B increases 
on annealing at 435°, proving that a phase, B’, is stable below the 
transformation point. The f’ zone is also formed by diffusion of 
zinc into solid copper or a-brass at 450°. 

> appears that B is more readily supersaturated with a than 
with y. 

When bronze containing 10% of tin is immersed in molten tin 
at 300°, diffusion takes place, and a zone of the 5-constituent is 
formed in immediate contact with the a-bronze without an inter- 
mediate zone of a+. This condition is also observed in the above 
experiments with zinc. C. H. D. 


[The Influence of Carbon on the Corrosion of Brass.] 
Arnotp Paiuip (J. Inst. Metals, 1914, 12, 133—167).—In a series of 
experiments to determine the influence of contact with carbon on 
the corrosion of brass, sections of condenser tubing, containing 
29% zinc and 1% tin, are placed in close contact with broken coke 
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in a stream of sea-water. A series of similar specimens, in contact 
with pebbles instead of coke, is used for control. It is found that 
the corrosion is in all cases greatly accelerated by contact with 
carbon, owing to local electrolytic action. This conclusion is 
opposed to that arrived at by Bengough and Jones (A., 1914, ii, 
366), and the causes of the difference are discussed at length. 

C. H. D. 


Binary Copper-Zinc and Ternary Copper-Zinc-Lead Alloys. 
N. Parravano (Gazzetta, 1914, 44, ii, 475—502).—[ With C. Mazzerrr 
and R. Morerti.|—The melting-point diagram for copper—zine 
alloys differs from those of Shepherd (A., 1904, ii, 662) and of 
Carpenter and Edwards (A., 1912, ii, 1057) only as regards the 
equilibrium horizontals at 905°, 838°, 700°, 595°, 545°, and 425°, 
for which the corresponding durations have been determined. The 
temperature of the eutectoid transformation, 3—>y+.e, which the 
author finds to be 545°, was given by Shepherd (Joc. cit.) as 450° 
and by Tafel (A., 1908, ii, 846) as 550°. 

Of the copper—zinc—lead alloys, which exhibit a liquid miscibility 
gap, seven series were examined, the percentages of lead, constant 
in the members of any one series, being 2, 4, 10, 15, 20, 30, and 50 
respectively. In the first series, the lead remains uniformly dis- 
tributed throughout the whole mass of the metal. In the series 
containing 4% Pb, the latter remains moderately evenly distributed 
with the alloys rich in copper; but as the proportion of copper 
increases beyond 40%, pronounced liquation begins, and this pheno- 
menon becomes accentuated as the percentage of lead present is 
augmented. Lead is virtually undissolved in either the a- or the 
y-solution, the lead in lead brasses being merely mixed with the 
crystals of the brass; this conclusion, drawn from the durations of 
the arrests, is confirmed by the results of Carpenter’s investigation 
of the influence of addition of lead on the critical point at 470° 
(A., 1913, ii, 139). These results are confirmed by photomicro- 
graphs of three of the alloys containing 2% Pb. T. H. P. 


The Quaternary System: KCl-CuCl,-BaCl,-H,O. F. A. H. 
ScHREINEMAKERS and (Miss) W. ©. pe Baat (Proc. K. Akad. Wetensch. 
Amsterdam, 1914, 1'7, 781—-783).—The equilibrium relations in this 
quaternary system have been described in a previous paper (A., 
1913, ii, 53). The solubility data at 40° and 60° are now com- 
municated in detail. H. M. D. 


The Basic Sulphates of Copper. H. Fonzes-D1acon (Bull. Soc. 
chim., 1914, [iv], 15, 723—727. Compare Smith, Phil. Mag., 1843, 
[iii], 28, 500).—-A study of the conditions governing the formation 
of the basic sulphates of copper, CuS0O,,3Cu0,4H,O and 
CuSO,,3Cu0,5H,O, and of the composition of Bordeaux mixture 
prepared under different conditions. The yield of basic sulphate, 
for the same strength solutions, is greater when the sodium 
carbonate is poured into the copper sulphate than in the reverse 
process. The precipitate, from the same weight of copper sulphate, 
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is richer in basic sulphate when a very dilute solution of sodium 
carbonate is poured into a moderately concentrated solution of 
copper sulphate. On slowly pouring a solution of sodium carbonate 
into a solution of copper sulphate continuously stirred, if the solu- 
tion is rich in copper sulphate, the basic sulphate, 
CuS0O,,3Cu0,4H,0, 

is formed, but as the concentration diminishes, the basic sulphate, 
CuSO,,4Cu0, 6H,O, is produced. If an excess of sodium carbonate 
is used, these basic sulphates are converted into the basic carbonate, 
CuCO,,Cu0, 2H,O. If the supernatant liquid is allowed to remain, 
a precipitate of one of the basic sulphates is formed. W. G. 


Supplement to the Phase Diagram of Aluminium—Magnesium 
Alloys. H. Scuirmeister (Metall und Frz., 1914, 11, 522—523 ; 
from J. Soc. Chem. Ind., 1914, 33, 1159).—The alloys (200 grams in 
each case) were fused in a nickel wire electric furnace, and the 
progress of the cooling was registered by a thermo-element and re- 
cording galvanometer. The first stationary points were found at 
temperatures which gradually fell from 657° to 550° as the mag- 
nesium increased from 0 to 20%. Second stationary points, 
denoting a eutectic point, were cod at 580—590° with alloys 
containing 2—15% of magnesium, and a second similar eutectic 
point was found at 455° with alloys containing 12—15% of mag- 
nesium (compare Grube, A., 1905, 1i, 523). C. 8. 


Electrolytic Iron. L. Guitier (J. Tron Steel Jnst., 1915, 90, 
66—81).—Electrolytic iron, deposited on a large scale with a 
revolving cathode and high current densities, using a solution which 
is neutralised and depolarised by the addition of iron oxide, is 
hard and brittle, and contains as much as seven volumes of gas, 
consisting of hydrogen and carbon monoxide. It has a fine struc- 
ture resembling that of martensite, which becomes less distinct on 
annealing, but only finally disappears at 800—900°, giving place 
to the normal structure of pure iron. Annealing below 700° has 
very little effect on the properties. Using a solution prepared from 
a pig-iron containing 1% of phosphorus, the iron has been found 
to contain C 0°004, Si 0°007, S 0°006, and P 0°008%. The posi- 
tion of the critical points is unaffected by the presence of hydrogen, 
but an additional absorption of heat at 530—690° is observed in 
the heating curves of the crude iron, which do not recur on cool- 
ing. The electrical properties have been examined by Broniewski 
(A., 1913, ii, 288). C. H. D. 


Solubility of Hydrogen and of Nitrogen in Iron. E. Juriscn 
(Stahl und Eisen, 1914, 34, 252).—The solubility of hydrogen in iron 
wire containing 0°04% of carbon, determined at atmospheric pres- 
sure, increases somewhat more rapidly than the temperature from 
416° to 850°. The curve then rises steeply and suddenly until 
930° is reached, after which it is approximately parallel to its 
original direction. The discontinuity is to be attributed to the 
allotropic change in the iron. The hydrogen is practically all 
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liberated on slow cooling. Within all three allotropic ranges, the 
solubility of hydrogen in iron is proportional to the square root of 
the pressure. Methane is formed between 600° and 930°. 

The solubility of nitrogen in reduced iron powder increases very 
suddenly at 930°, and then slowly falls. The solubility is propor- 
tional to the square root of the pressure. C. H. D. 


Theory of Hardening and Constitution of Steel. Epwarp 
D. Camppett (J. Jron Steel Inst., 1914, 90, 1—16).—The properties of 
steel depend largely on the nature of the carbides. It has been 
shown that the mean molecular weight of the hydrocarbons evolved 
when annealed steel is treated with an acid decreases as the per- 
centage of carbon increases. Hardened steel gives hydrocarbons of 
lower molecular weight than annealed steel. It is likely that 
carbides of lower molecular weight are more soluble in solid iron 
than those of higher molecular weight, and have a greater harden- 
ing effect, and that, with increasing temperature, dissociation of the 
more complex carbides occurs. Austenite may contain almost com- 
pletely dissociated carbide. The fact that the hardness of hyper- 
eutectoid steel diminishes when the temperature of quenching is 
raised much above the point at which all the carbide dissolves, 
corresponds with the theory, as the hardness should be greatest 
when solution is complete, and dissociation is at a minimum. The 
facts of specific volume and electrical conductivity are also ex- 
plained qualitatively. C. H. D. 


The Transformations of Steels. H. pe Notty and L. Veyrer 
(J. Iron Steel Inst., 1914, 90, 165—180).—Dilatometric curves are 
given for a number of steels in support of the view that iron 
carbide is partly dissociated in solid solution (compare Campbell, 
preceding abstract). H. D. 


The Influence of Coalescence on the Properties of Steel and 
Alloys. A. Portrevin (J. Jron Steel Inst., 1914, 90, 204—212).— 
Bronze containing 16% of tin, and consisting of the a- and 6-con- 
stituents, is heated in a salt-bath at 525° for an hour, and cooled 
from 525° to 475° during five hours. After re-heating rapidly to 
525°, the slow cooling is repeated. The eutectoid structure dis- 
appears, the masses of 6 coalescing, and the hardness, measured 
by Brinell’s test, diminishes. The effect on a steel containing 25% 
of tin is less marked. 

Annealing a eutectoid steel at 700° for thirty hours causes 
coalescence of the pearlite and a great diminution of hardness. A 
steel containing 0°50% of carbon, annealed at 800° for ten hours 
and very slowly cooled to 700°, shows segregation of the ferrite 
into parallel bands without coalescence of the pearlite, whilst 


annealing for thirty hours at 700° brings about coalescence. 
C. H. D. 


Behaviour of Slag Occluded in Steel. II. Supposed 
Solubility of Inclusions of Slag in Liquid Steel. F. Grotrrr1 
and G, Tavanti (Ann. Chim. Applicata, 1914, 2, 360—366).— Examina- 
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tion of the condition and quantity of the reaction slag occluded in 
a small mass of steel cooled rapidly from the fused state, and of 
that occluded in the same mass after re-heating, followed by slow 
or rapid cooling, renders untenable the theory of the solubility of 
this slag in the steel at a high temperature. A marked difference 
exists between the behaviour of the reaction slag and that of 
inclusions consisting largely of sulphides of iron and manganese. 


a me Se 


Molecular Magnitude of Metals in the Solid Phase. M. 
Papoa and F. Bovint (Gazzetta, 1914, 44, ii, 528—534).—When a 
solid solution of concentration C, separates from a dilute solution 
of concentration C,, and the ratio (,: C, is constant for solutions 
of different concentrations, it may be asserted that the solute has 
the same molecular magnitude in the solid as in the dissolved state. 
The authors have investigated three different alloys of tin, 
cadmium, and bismuth. The first two metals form a eutectic and 
limited solid solutions, which are transformed, at a temperature 
just above 100°, into the compound, Sn,Cd; tin and bismuth, and 
also cadmium and bismuth, give eutectics, but no solid solutions. 
The ternary alloys examined, which solidify at about 200°, present 
no further complications. In the three cases, the ratio of the con- 
centration of the cadmium with respect to the tin in the crystals 
to that in the liquid has the values 0°986, 0°985, and 0°957 re- 
spectively. The solid solutions separating from different liquid 
solutions of cadmium in tin have, therefore, approximately the 
same concentration, the coefficient of distribution being sensibly 
constant. The conclusion is drawn that cadmium has the same 
molecular magnitude in solid solution in tin as in liquid solution, 
that is, it is monatomic. 

These results tend to confirm Stoffel’s data concerning these 
ternary alloys (A., 1907, ii, 357). T. H. P. 


The Allotropy of Antimony. Ernst Conen and J. C. van 
DEN Boscu (Proc. K. Akad. Wetensch. Amsterdam, 1914, 1'7, 645—647). 
—Evidence has been obtained that so-called metallic antimony is 
a metastable system which consists of more than two allotropic 
modifications. From experiments with a dilatometer containing 
metallic antimony, which had been melted, rapidly cooled, and 
then powdered, a transition point was found at about 101°. This 
agrees with the observation that the density of the substance was 
lowered on heating for four days at 102°5°. 

That the equilibrium relations are of a somewhat complicated 
character is shown by the fact that a dilatometer, which had been 
heated for fifty minutes at 150° before being submitted to ex- 
amination at 96°, exhibited for some time a diminution in volume 
at this temperature, but later the volume showed a steady increase. 
From observations of this kind, it is inferred that, at 96°, metallic 
antimony consists of a mixture of at least three allotropic forms. 

H. M. D. 
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Reduction of the Oxides of Antimony and Bismuth by their 
Sulphides. W. R. Scnor.uer (J. Soc. Chem. Ind., 1915, 34, 6—9).— 
Mixtures of antimony sulphide (Japanese stibnite) and antimony 
tri- or tetra-oxide (not antimonious oxide) are heated to incipient 
fusion or at a higher temperature (965°) in a porcelain boat in a 
current of dry carbon dioxide. The Sb,O, in the residue is ex- 
tracted by 5% tartaric acid, and is estimated iodometrically. The 
sulphur dioxide evolved is oxidised by a solution of iodine, and is 
estimated in the usual manner. Metallic antimony is produced, 
the best yield being obtained by heating the sulphide and trioxide 
(1: 2 mol.) at 965°, but the process has the disadvantage that both 
antimony sulphide and trioxide volatilise in the current of carbon 
dioxide. Reduction to the metal does not occur when the mixtures 
are fused beneath sodium chloride in a crucible. Antimony is pro- 
duced when stibnite alone is heated gently in a current of air, and 
subsequently at about 950° in a current of carbon dioxide. 

The observations recorded above are briefly discussed in con- 
nexion with the metallurgy of antimony. 

The oxide and the sulphide of bismuth react readily, either in a 
current of carbon dioxide or beneath sodium chloride in a crucible. 
Sulphur dioxide is evolved at a comparatively low temperature, and 
globules of metallic bismuth are formed by heating more strongly. 
The yield is 90%; a small quantity of basic bismuth sulphate is 
also formed. C. 8S. 


The Effect of Hydrogen on the Annealing of Gold. Joxnn 
Puetps (J. Inst. Metals, 1914, 12, 125—132).—The temperature at 
which hard-rolled gold is softened by annealing is raised by 
hydrogen. Thus the temperature of annealing, when heating is 
continued for thirty minutes, is raised from 150° to about 300° by 
the presence of 0°02 to 0°04 part of hydrogen per thousand. The 
effect is destroyed by melting the gold in air or oxygen. C. H. D. 


Mineralogical Chemistry. 


Litharge from Zarshuran, Persia. ALExaNpER Scott (Min. 
Mag., 1914, 1'7, 143—146).—The specimen described is from a mineral 
vein which has long been worked for orpiment near the Zarshuran 
River, in Kurdistan. It is red with a yellowish-brown streak, and 
is in part crystalline, with a laminated structure. The optical 
characters of cleavage flakes suggest orthorhombic symmetry. 
Analysis gave: 

PbO. CuO. Sb,0, P05 OO, Total. Sp. gr. 
97°17 2°61 0°30 trace trace 100°08 8°61 


Red and yellow, crystalline modifications of lead monoxide have 
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been prepared artificially, but there is some confusion in the 
crystallographic descriptions of these. L. J. 8. 


A New Locality for Voelckerite. Austin F. Rogers (Min. Mag., 
1914, 17, 155—162).—Careful determinations of the amount of 
water present in apatites which are deficient in fluorine and 
chlorine prove that these elements are replaced isomorphously by 
oxygen rather than by hydroxyl, the general formula of minerals 
of the group being 3Ca,(PO,),,Ca(F,,Cl,,0,CO,). For members of 
the group in which the oxygen atom predominates, the author has 
proposed the name voelckerite (A., 1912, ii, 565). The following 
analysis, by G. W. Jordan, is given of voelckerite from a meta- 
morphic glaucophane-bearing rock from Calaveras Valley, Santa 
Clara Co., California. The mineral is white and subtranslucent, 
with an imperfect cleavage and faint lustre, D 3°06. Deducting a 
portion of the carbon dioxide as present in admixed calcite, the 
amount of CO, is calculated as 0°35 and the excess of oxygen as 
1°49%: 

CaO. Al,0, FeO. P,O;. H,O. CO, Insol. Total. 
54°46 1°35 0°24 41°47 0°22 1°03 0°53 99°30 Lis 


Pintadoite and Uvanite, Two New Vanadium Minerals from 
Utah. Frank L, Hess and Watpemar T. ScHatier (J. Washington 
Acad, Sci., 1914, 4, 576—579).—Pintadoite occurs as a thin, green 
efflorescence on the sandstone cliffs of Cafion Pintado, San Juan 
Co., Utah. Under the microscope, it is slightly pleochroic, and 
has moderate to high birefringence. It dissolves slowly in cold 
water. Analysis I gives the formula 2CaO,V,0,,9H,O: 


UO; CaO. MgO. K,O. V,0;. P,0;. As,0;. H,O. Insol. Total. 
L—- Oe —-— = Ot — — 350 — 1000 
II. 39°60 1°73 0°04 0°30 37°70 0°06 0°05 18°28 1°24 99°00 
Uvanite occurs as a brownish-yellow powder disseminated in 

sandstone at Temple Rock, Emery Co., Utah. It resembles 
carnotite in appearance and mode of occurrence, but it has not the 
clear yellow colour characteristic of carnotite. Under the micro- 
scope, the minute, crystalline particles show a high birefringence. 
The mineral is not soluble in water, but it dissolves very quickly 
in ammonium carbonate solution. Analysis II agrees with 


2U0,,3V,0;,15H,0. L. J. 8. 


Barkevikite from Lugar, Ayrshire. ALexanpEeR Scorr (Min. 
Mag., 1914, 17, 138—142).—Black, lustrous, prismatic crystals of 
barkevikite occur in a rock called lugarite. The optical characters 
are in agreement with those of the original barkevikite from 
Barkevik, in Norway. D 3°298; analysis gave: 


SiO, TiO, Ai,0s. Fe,0;. FeO. MnO. MgO. CaO. Na,O. K,O. H,0. Total. 
42°48 2°90 858 6°81 15°62 0°39 2°78 13°45 6°32 0°60 0°25 100718 


The relation of barkevikite to other members of the amphibole 
group is discussed. L. J. 8. 
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Meteorites of Uwet and Angela: Re-determination of 
Nickel and Iron in the Baroti and Wittekrantz Meteoric 
Stones. G. T. Prior (Min. Mag., 1914, 17, 127—134).—A mass of 
iron, weighing about 55 kilos., fell about ninety years ago at Uwet, 
in Southern Nigeria. An etched slice shows well-marked Neumann 
lines, together with needles of schreibersite and nodules of troilite. 
The iron belongs to the normal hexahedrite group of the type of 
Braunau. Analysis I corresponds with Fe,,Ni. 

Several masses of iron, the largest weighing 4341 grams, have 
been found embedded in the caliche at the Angela Nitrate Works, 
near Santa Catalina, Iquique, Chili. This iron is an ataxite con- 
taining a comparatively low percentage of nickel (anal. II), and 
characterised by its extraordinary richness in schreibersite (amount- 
ing to nearly a quarter of the mass); it is probably identical with 
La Primitiva (A., 1898, ii, 391): 

Fe. Ni. Co. Ou. P. OC. Total. Sp. gr. 


I. 93°36 5°78 0°75 nil 0°25 0°03 100°17 7°862 
II. 95°03 4°52 0°65 — trace trace 100°20 7°892 


The separation of iron and nickel by means of ammonia is found 
to be incomplete even after several precipitations. Triple precipita- 
tion of the iron with sodium acetate, and subsequent precipitation 
with ammonia, gives more accurate results; the percentages 
previously given for the Baroti and Wittekrantz meteorites (A., 
1914, ii, 64) are now corrected. L. J. S. 


Analytical Chemistry. 


Regulator Mixtures, Recent Indicators, etc. Grorce STANLEY 
WALPOLE (Biochem. J., 1914, 8, 628—639).—The diagram presented 
in a previous paper (A., 1910, ii, 995) has been modified by the 
inclusion of the data for a number of indicators referred to in the 
recent literature. Amongst these, reference may be made to 
2: 5-dinitroquinol, which is of especial interest in that it gives at 
a glance the approximate reaction of any solution for which P, 
lies between 3 and 9°5 (c,=10-% and 10-*°). Over this range, the 
indicator shows a steady change of colour. In dilute acid solutions 
it is green, and assumes a yellowish tinge at P,,=3. In neutral 
solution (P,,=7) it is bright reddish-brown, and at P,=9'5 a 
purple tint is reached, which undergoes no change on further addi- 
tion of alkali. The change from green to brown is very sharp at 
P,=3°4 to 47, and so is that from brown to purple in the region 
P,,=83 to 9°3. 

The results obtained in recent measurements of the hydrogen-ion 
concentration of regulator mixtures, including acetic acid + 
sodium acetate, hydrochloric acid+sodium acetate, and cacodylic 
acid +sodium cacodylate, are also incorporated in the new chart. 
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Incidentally, it has been found that phenolphthalein reacts quite 
normally as an indicator of the hydrogen-ion concentration even 
in solutions containing ammonia. Solutions containing (1) sodium 
dihydrogen borate, (2) ammonium chloride+sodium hydroxide, 
which gave the same tint with phenolphthalein, were found to have 
the same hydrogen-ion concentration as measured by the hydrogen 
electrode method. H. M. D. 


Estimation of Hydrogen in Gas Mixtures by means of 
Colloidal Palladium. G. A. Burre.t and G. G. Operrety (J. Ind. 
Eng. Chem., 1914, 6, 992—-994).-Results are recorded of the use of 
Paal and Hartmann’s method (A., 1910, ii, 237) for estimating 
hydrogen ; the method was found to be trustworthy. W. P.S. 


Method for Estimating the Critical Moisture Content of 
Soils. R. 0. E. Davis (J. Ind. Eng. Chem., 1914, 6, 1008—1010).— 
The critical moisture content corresponds with that physical con- 
dition of the soil when it is most suited for plant growth and for 
cultivation. The air-dried soil is ground in a mortar just suffici- 
ently to break up any lumps, and is then filled into a brass tube 
about 1 foot long and 1 inch in diameter; a slit is cut in this tube 
about half an inch wide, and extending almost the whole length 
of the tube, and a strip of celluloid placed over the slit forms a 
kind of window. The lower end of the tube is covered with a 
piece of cloth, and the tube is tapped until the soil column becomes 
so solid that the top does not break when the tube is placed in a 
horizontal position. The tube is then placed in water until the 
soil column becomes wet an inch or more above the water-level ; it 
is then removed from the water, the wet end is covered with a 
piece of sheet rubber to prevent evaporation, and placed in a hori- 
zontal position for eighteen hours. The length of the soil column 
should be such that the dry soil beyond the point to which the 
moisture has advanced is at least 2 inches. The tube is now 
opened, and the moisture estimated in a sample taken from the 
first inch of moist soil next to the dry.portion. This moisture 
content represents the critical moisture content of the soil. 


W. P. 8. 


Very Sensitive Reaction for Hydrogen Peroxide, A. Roaat 
(Ann. Chim. Applicata, 1914, 2, 341; from Staz. sperim. agrar. ital., 
1914, 67, 569).—Two or three drops of freshly prepared ferrous 
sulphate solution, a few drops of potassium thiocyanate solution, 
and 5—6 c.c. of ether are mixed in a test-tube. A small amount 
of the liquid to be tested for the presence of hydrogen peroxide is 
then shaken with the mixture, the ether assuming a colour ranging 
from pale red to blood-red, according to the content of the peroxide. 
One-tenth of a c.c., containing 0°0000144 gram of hydrogen 
peroxide, gives a sharp reaction. 

The ether employed should be as pure as possible and free from 
oxidation products formed by the action of light. It may be pre- 
pared by shaking the ether with ferrous sulphate solution and dis- 
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tilling from the latter, and is best stored in a coloured bottle in 
contact with aqueous ferrous sulphate. yee A 


Simple and Accurate Method for the Estimation of Chlorides 
in Albuminous Liquids. C. Gazzetti (Arch. di Fisiol., 1914, 11, 
81—88 ; from J. Soc. Chem. Ind., 1914, 33, 1173).—A small, measured 
quantity of the liquid is diluted with water in a 100 c.c. flask, 
3 c.c. of 50% ferric alum are added, the precipitated ferric 
albuminate is dissolved by the addition of concentrated nitric acid 
drop by drop, and a measured excess of V/50-silver nitrate is added 
to the clear solution; the colloidal matter in the solution prevents 
the precipitation of silver chloride. The mixture is diluted with 
water to about 97 c.c., and is then made up to the mark by the 
addition of concentrated nitric acid. This causes the flocculation 
of the albumin and the precipitation of silver chloride. The whole 
is filtered, and in 50 c.c. of the clear filtrate the excess of silver 
nitrate is estimated by titration w.th WV /50-potassium thiocyanate. 

C. 8. 


New Apparatus for Use in the Winkler Method for Oxygen 
Dissolved in Water. Hyman L. SHous (U.S. Hyg. Labor., Bull., 
No. 96, 83—85).—An apparatus consisting of a 200 c.c. pipette 
and a pressure regulator has been designed whereby the water 
which has been prepared for titration in Winkler’s method can be 
automatically ‘drawn into the pipette and maintained there in- 
definitely without contact with the air. By opening a stopcock, 
200 c.c. of the water are rapidly discharged into any desired 
receptacle. C. 8. 


Comparison of Methods for the Determination of Oxygen in 
Waters in the Presence of Nitrites. Exias Exvove (U.S. Hyg. 
Labor., Bull. No. 96, 15—35).—Experimental data are recorded in 
support of the following statements. Levy’s method of estimating 
the oxygen dissolved in water containing nitrites is untrustworthy. 
Hale and Melia’s potassium acetate modification of Winkler’s 
method gives accurate results when the following precautions are 
observed. In the presence of a considerable amount of nitrite, the 
results may be too high if there is not a sufficiently long period 
intervening between the addition of the potassium acetate and the 
titration of the iodine. At 20°, with a water containing 5 parts 
of nitrite per million, the proper interval is fifteen minutes. Hale 
and Melia’s explanation of the counteracting effect of the acetate 
on the nitrite interference is insufficient in view of the fact that 
an acetic acid medium does not prevent these interferences. The 
réle of the potassium acetate is to diminish the concentration of 
the hydrogen ions, and an excess of the salt, therefore, is essential. 

The permanganate modification of Winkler’s method, since it is 
applicable in the presence of nitrites and organic matter, is prefer- 
able to the acetate modification, which counteracts only the inter- 
ference from nitrites. In carrying out the permanganate modifi- 
cation in bottles of about 270 c.c. capacity, each bottle should con- 
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tain not less than 0°45 gram of potassium iodide, and the amount 
of the excess of potassium oxalate should not be more than 1 c.c. 
of the 1% solution. C. 8. 


Estimation of Sulphur in Rubber. R. Gaunt (Analyst, 1915, 
40, 9—11).—The following method is recommended for the estima- 
tion of sulphur in caoutchouc and vulcanised materials by direct 
combustion in oxygen and absorption of the resulting sulphur 
dioxide; the procedure described prevents the formation of any 
volatile products which may escape combustion. From 0°2 to 0°3 
gram of the sample is placed in a small hard-glass tube, closed at 
one end, and this is inserted into the centre of a combustion tube 
about 35 em. long. One end of the combustion tube is drawn out 
and connected with two small absorption flasks, each containing 
25 c.c. of 20 vol. hydrogen peroxide; a plug of platinised asbestos 
is placed in this end of the tube. The tube is heated by a burner, 
while a current of dry oxygen is passed through the apparatus, the 
residual mass being strongly heated towards the end of the com- 
bustion ; any carbon deposited on the inner surface of the tube or 
on the asbestos is burnt by moving the burner along the tube. 
The sulphur dioxide collected in the absorption flasks may be 
estimated gravimetrically or by titration with standard alkali solu- 
tion. In the case of caoutchouc containing much mineral matter, 
the sulphates in the residual ash must also be estimated. The 
results obtained by the method agree with those yielded by the 
Carius process. W. P. S. 


Lime-Sulphur Sprays, their Composition and Analysis. 
A. A. Ramsay (J. Agric. Sci., 1915, 6, 476—483.* Compare ibid., 194). 
—Calcium disulphide occurs in lime—sulphur solution in addition to 
the compounds previously mentioned—calcium hydroxyhydro- 
sulphide, thiosulphate and sulphate, and sulphur. The method of 
analysis is as follows. The concentrated solution (50 c.c.) is first 
diluted to 500 c.c. Of this, 25 c.c. are titrated with W/10-iodine 
until the yellow colour is discharged. The number of c.c. used x 
0°0016 and by 0°0028 gives the amount of sulphur and lime re- 
spectively. The titration is then continued until there is a tinge 
of yellow. The number of c.c. used x 0°0064 and 0°0056 give, re- 
spectively, the sulphur and the calcium as thiosulphate. 

The titrated solution is next filtered, and the sulphur, as sulphate 
and sulphite, estimated with barium chloride. 

Another 10 c.c. of the diluted solution is further diluted with 
about 25 c.c. of water and twice extracted, in the usual manner, 
with 10 c.c. of carbon disulphide. The weight of the residue 
obtained, dried at 70° or less, is that of the free sulphur. 

The total sulphur is estimated in another 10 c.c., to which 6—8 
grams of sodium peroxide are added. After a few minutes water 
(50—75 c.c.) is added, and then hydrochloric acid until clear. 
After adding a few drops of a 15% solution of potassium iodide, the 
solution is boiled, diluted to 200 c.c., and precipitated with barium 
chloride. 


* and J. Roy. Soc. New South Wales, 1914, 48, 242. 
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The total calcium is estimated in 10 c.c. of the diluted solution, 
in the usual manner, after decomposing the sulphides and _ thio- 
sulphates with WV /10-iodine solution, and filtering off the sulphur. 

N. H. J. M. 


Estimation of Nitrogen in Steel. L. E. Barron (J. Jnd. Eng. 
Chem., 1914, 6, 1012—1013).— When the nitrogen in steel is converted 
into ammonia, and this estimated colorimetrically by Nessler’s re- 
agent, it sometimes happens that the test solution and the com- 
parison solution yield different colorations with the reagent; there 
is also a tendency for the solutions to become turbid. These diffi- 
culties may be overcome by adopting the following procedure, the 
essential point being the preparations of the test and comparison 
solutions under exactly similar conditions. Forty c.c. of sodium 
hydroxide solution and 500 c.c. of water are placed in a flask and 
distilled until the distillate no longer gives a coloration with 
Nessler’s reagent. Five grams of the sample of steel are then dis- 
solved in hydrochloric acid, the solution is added to the contents of 
the flask and distilled, 150 c.c. of distillate being collected. Twenty- 
five c.c. of standard ammonium chloride solution are then added 
to the flask and distilled, 150 c.c. of distillate also being collected 
in this case. These two distillates are employed in the colorimetric 
estimation of the ammonia. W.F.8 


Kjeldahl Distillation Apparatus. ArtHur D. Hoxtmess (J. Jnd. 
Eng. Chem., 1914, 6, 1010—1012).—An apparatus is described for 
making ten or more distillations at one time ; the bank of condensers 
is so arranged that each is entirely separate, and may be removed 
without interrupting the action of the others. The water supply to 
each condenser is regulated by separate taps, as is the gas supply 
to the burners under the distillation flasks. \ 


Modification of Kjeldahl’s Method for the Estimation of 
Nitrogen in Organic Substances. Max Wunper and OcTaviEN 
Lascar (Ann. Chim. anal., 1914, 19, 329—332).—From 0:1 to 0°6 gram 
of the substance, according to its nitrogen-content, is placed in a 
flask, together with 3 grams of oxalic acid, 2 grams of sodium 
oxalate, and 0°5 gram of vanadium pentoxide; a mixture consist- 
ing of 5 c.c. of phosphoric acid (D 1°71) and 25 c.c. of sulphuric 
acid is added, and the contents of the flask are heated gradually 
until the colour changes from black to greenish-yellow. After cool- 
ing, 100 c.c. of water and about 0°75 gram of fine iron wire are 
added, the solution is heated for about thirty minutes, and the 
ammonia is then estimated by distillation. When the nitrogen in 
the substance is in combination with oxygen, it is necessary to 
introduce iron wire before and after the digestion with the acid 
mixture. W. P. 8. 


Detection of White Phosphorus in Matches. Earte B. 
Puetps (U.S. Hyg. Labor., Bull. No. 96, 51—54).—Thorpe’s method 
(T., 1909, 95, 440) for the qualitative separation of white phos- 
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phorus in matches gives satisfactory results, but is not sufficiently 
sensitive for the detection of small quantities and is not sufficiently 
rapid for the examination of a large number of samples. The 
author’s method, which is based on the volatility of white phos- 
phorus with steam and its luminescence in contact with oxygen, 
detects 0°1 mg. suspended in 10 c.c. of water. In a specially 
designed apparatus, which is figured and described, a current of 
hydrogen is washed by alkaline pyrogallol, and then is passed 
through a small jet into boiling water in a test-tube containing 
ten or twelve match-heads. The gas issues through a fine capillary 
at a relatively high velocity (under these conditions the intensity 
of the glow is increased). The capillary is enclosed in a dark 
chamber, and is viewed through a small microscope. The upper 
two inches of the capillary are heated electrically to prevent con- 
densation, but this, and also the washing of the hydrogen, are 
refinements which are not necessary in the case of ordinary phos- 
phorus matches. The method is applicable in the presence of 
nitrates, chlorates, hydrogen sulphide (from the so-called phos- 
phorus sesquisulphide in matches), or carbon disulphide. CC. 8. 


The Gravimetric Estimation of Minute Quantities of 
Phosphorus. Henry Srantey Rarer (Biochem. J, 1914, 8, 
649—655).—A method is described for the gravimetric estimation 
of quantities of phosphorus as low as 0°1 mg. It is a modification 
of Ibbotson and Brearley’s method for the estimation of phosphorus 
in steel (A., 1900, ii, 757; 1901, ii, 343). After preliminary oxida- 
tion to phosphoric acid, the phosphorus is precipitated under 
special conditions as ammonium phosphomolybdate. The molyb- 
denum in this is then estimated as lead molybdate. The method is 
rapid and accurate. W. D«. iH. 


Strength of Nitric Acid, Period of Extraction, and Ignition 
as Affecting the Gravimetric Estimation of Phosphoric Acid 
in Soils. O. L. Braver (J. Ind. Eng. Chem., 1914, 6, 1004—1005). 
—All the soluble phosphoric acid is extracted from a soil by nitric 
acid when the strength of the latter is not less than 2 ; the extrac- 
tion need not be continued for a longer period than two hours on 
a steam-bath. The quantity of phosphoric acid soluble in nitric 
acid decreases when the soil is ignited before being extracted ; the 
decrease may amount to 0°026% of P.O; after one hour’s ignition 
at a red heat. W. P. 8. 


Blood-Charcoal as a Purifying Agent fur Arsenic Solutions 
Previous to Titration. Rosrert M. CHapin (J. Ind. Eng. Chem., 
1914, 6, 1002—1003).—Blood-charcoal may be used for decolorising 
such solutions as used sheep-dip liquids before the arsenious acid 
present is titrated with iodine sdvlen. The charcoal absorbs a small 
quantity of the arsenious acid; this quantity is recovered when the 
charcoal is washed, not, however, as arsenious acid, but as arsenic 
acid. The absorption is proportional to the weight of the charcoal 
employed, and, in the estimation of arsenious acid, a correction is 
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applied for this quantity as estimated under the conditions obtain- 
ing in the analysis. W. P. 8. 


Estimation of Mixtures of Argon and Nitrogen by the Aid 
of Liquid Air. L. HamsBurcer and H. Fisipeo, sun. (Chem. Week- 
blat, 1915, 12, 2—6).—A description of a type of differential 
vapour-tension thermometer adapted to the analysis of argon 
employed in the manufacture of half-watt lamps. The sample 
under investigation is cooled with liquid air, and its vapour tension 
compared with that of a sample of pure argon under the same 
conditions. A. J. W. 


Estimation of Radium. H. Scutunpr (Met. and Chem. Eny., 
1914, 12, 709—710; from J. Soc. Chem. Ind., 1914, 33, 1173).—In 
the emanation method, which consists in introducing the emanation 
from the ore into a standardised, air-tight electroscope or an ionisa- 
tion vessel connected with an electrometer, the solution method 
(fusion with mixed alkali carbonates, followed by solution and 
boiling) of obtaining the emanation from rocks, etc., which do not 
dissolve in hot acids, gives only 70—80% of the values obtained by 
the fusion method. The latter consists in fusing the sample with 
a suitable flux, such as the mixed alkali carbonates, in a closed, 
electrically heated furnace; the liberated emanation is freed from 
carbon dioxide and collected. 

Fusion with the mixed alkali carbonates is better than with 
potassium hydrogen sulphate, except in the case of carnotite. 
Borax as flux gives low results. The emanation is separated com- 
pletely from uranite by solution in nitric acid and by fusion with 
ordinary fluxes. C. 8. 


Titration of Silver in Argentum Colloidale and Argentum 
Proteinicum. A. Kornpérrer (Pharm. J., 1914, 93, 809; from 
Apoth, Zeit., 1914).—Argentum Colloidale: 0°2 gram of the substance 
is dissolved in 5 c.c. of water, 5 c.c. of dilute sulphuric acid are 
added, the solution is heated slightly, and then boiled, with the 
addition of 10 c.c. of 3% hydrogen peroxide solution, until colour- 
less. After cooling, 50 c.c. of water are added, and the solution 
is titrated with N/10-thiocyanate solution in the usual way. 
Argentum Proteinicum: 0°5 gram of the substance is heated with 
5 c.c. of water and 5 c.c. of dilute sulphuric acid; 15 c.c. of 3% 
hydrogen peroxide solution are then added, and the mixture is 
boiled until the colour of the solution is yellow. The cooled solu- 
tion is diluted with 100 c.c. of water, and titrated with W/10-thio- 
cyanate solution. W. P.S. 


Estimation of Peroxide in Commercial Lead Oxide. L. 8. 
Dean (Chem. News, 1915, 111, 2).—A method described by Andrews 
(A., 1903, ii, 682), in which the peroxide is decomposed by hydro- 
chloric acid in the presence of potassium iodide, and the excess of 
the latter titrated back with potassium iodate solution, using chloro- 
form or carbon tetrachloride as the indicator, was found to be trust- 
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worthy. The results obtained agreed with those yielded by the 
Bunsen method. W. P.S. 


Volumetric Estimation of Copper in its Salts and in many 
of its Alloys. G. Zuccari (Ann. Chim. Applicata, 1914, 2, 287—290 ; 
Boll. Chim. Farm., 1914, 53, 321—323).—Copper may be readily 
estimated by titration with a standard sodium nitroprusside solu- 
tion, the reaction being expressed by the equation 

Na,Fe(CN);NO + CuSO,= Na,SO,+ CuFe(CN),NO. 

If the sodium nitroprusside solution contains 46°866 grams of the 
crystallised salt (+2H,O) per litre, each c.c. corresponds with 
0°01 gram of copper. When the liquid has almost lost its blue 
colour, a drop is filtered through a thin, tight filter paper, and 
yellow ammonium sulphide solution brought into contact with the 
paper immediately surrounding the drop. If copper is still present 
in appreciable proportion in the filtrate, a brownish coloration is 
formed, but with minimal traces of copper only the yellow colour 
of the ammonium sulphide is seen. Excess of sodium nitroprusside 
gives, on the other hand, a violet coloration, which rapidly dis- 
appears when the excess is very slight. 

This method is applicable to commercial copper salts containing 
salts of iron, zinc, metals of the alkaline earths, etc. The iron 
should be oxidised to the ferric state by boiling the solution with 
nitric acid, the cold liquid being then titrated in the manner 
described above, since free nitric acid does not affect the reaction. 
Zinc salts are without influence at low concentrations, 50 grams of 
zinc sulphate per litre being necessary to disturb the titration. 
Sodium nitroprusside does not precipitate the metals of the alkaline 
earths, manganese, aluminium, tin, lead, etc. The method may 
also be used for the estimation of copper in alloys free from 
cadmium and nickel, but the concentration of the solution of the 
alloy should not exceed 2—3%. It serves likewise for the estima- 
tion of alkali nitroprussides. 

If stored in the dark in a bottle of non-alkaline glass fitted with 
a ground stopper, the sodium nitroprusside solution remains un- 
altered for months; faint acidification, for instance, with sulphuric 
acid increases the stability of the liquid against the effects of 
alkaline glass and of light. 7. M. P. 


Volumetric Estimation of Mercury. J. E. CLenne.i (Eng. 
and Mining J., 1914, 787—789 ; from J. Soc. Chem. Ind., 1914, 33, 
1173).—Mercury is rapidly and accurately estimated by precipita- 
ting the hydroxide by an excess of sodium hydroxide, dissolving the 
precipitate in a measured quantity of standard potassium cyanide, 
and titrating the excess of the latter with standard silver nitrate ; 
potassium iodide serves as an indicator, the end-point being denoted 
by the appearance of a yellow turbidity: (1) Hg0+4KCN+H,O= 
K,Hg(CN),+2KOH; (2) K,Hg(CN), + AgNO, = Hg(CN), + 
KAg(CN), + KNOsg. 

Samples containing mercurous salts can usually be completely 
dissolved by a preliminary treatment with saturated bromine water. 
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The excess of bromine must be completely expelled by boiling before 
the sodium hydroxide is added. Other metals, such as copper, 
nickel, or zinc, which react with potassium cyanide, can be readily 
eliminated by utilising the insolubility of mercuric sulphide in 
moderately concentrated nitric acid. The presence of iron obscures 
the end-point. The iron is oxidised to the ferric state by boiling 
with nitric acid before the addition of sodium hydroxide; after the 
standard potassium cyanide has been added, the ferric hydroxide is 
removed by filtration. 

To obtain accurate results, a large excess of potassium cyanide 
must be avoided. A moderate excess of alkali does not affect the 
result. The loss of mercury salt on boiling the solution for thirty 
seconds is negligible. C. 8. 


Rapid Estimation of Iron in Industrial Pyrophoric Alloys 
(Iron-Cerium Alloys). I. Betiucct (Ann. Chim. Applicata, 1914, 2, 
366—369).—The automatic pocket lighters now so largely used con- 
tain an alloy of iron with metals of the cerium group, small pro- 
portions of aluminium, manganese, zinc, copper, lead, antimony, 
magnesium, silicon, phosphorus, and carbon being present as impuri- 
ties. The iron present may be estimated as follows: 0°2—0°3 gram 
of the alloy is dissolved at the ordinary temperature in a small 
quantity of concentrated hydrochloric acid, gaseous hydrocarbons 
being evolved, and a little carbon and silicon deposited. Hydrogen 
sulphide is passed through the slightly diluted and gently heated 
acid solution. The filtered liquid is heated in a porcelain basin on 
a water-bath until free from hydrogen sulphide, 5—10 c.c. of 3% 
hydrogen peroxide solution being afterwards added to the liquid, 
which is then evaporated to dryness. The residue is extracted with 
water faintly acidified with hydrochloric acid, and the iron in the 
solution thus obtained estimated iodometrically. a. ae Be 


Estimation of Cobalt in High-speed Steels. Lawrence Durty 
(J. Iron Steel Inst., 1914, 90, 52—65).—Neither the cyanide nor the 
nitrite method gives good results in the estimation of cobalt in 
high-speed steels. The best results are obtained by the following 
method. 

Three grams of steel drillings are dissolved in 50 c.c. of concen- 
trated hydrochloric acid, oxidised with a very slight excess of nitric 
acid, and evaporated to a syrup with another 20 c.c. of hydro- 
chloric acid. After mixing with 5 volumes of 5% hydrochloric 
acid, it is filtered through pulp, the tungstic acid being washed 
with dilute hydrochloric acid. The filtrate is exactly neutralised 
with ammonia and ammonium carbonate while hot, 20 c.c. of 33% 
acetic acid are added, and the boiling solution precipitated with 
ammonium acetate, boiled, made up to 750 c.c., and 500 c.c. filtered 
through a dry filter. The precipitate contains the whole of the 
chromium, molybdenum, and vanadium with the iron. All cobalt, 
nickel, and manganese are left in the filtrate. 

Any small quantity of iron is removed from the filtrate by add- 
ing 5 c.c. of hydrochloric acid, evaporating to small bulk, and pre- 
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cipitating with ammonia. This precipitation must be repeated. 
The united filtrates are neutralised with acetic acid, adding 4 c.c. 
in excess, and 15 c.c. of ammonium acetate solution. Cobalt is pre- 
cipitated by passing a rapid stream of hydrogen sulphide for fifteen 
minutes. The sulphide is washed with water containing ammonium 
acetate, and manganese may be estimated in the filtrate. 

The cobalt sulphide is dissolved in nitric acid, any residue being 
ignited, dissolved, and added. The solution is mixed with 20 cc. 
of hydrochloric acid, and, after evaporating to 10 c.c., is diluted 
and precipitated by adding 1 gram of ammonium phosphate and 
just enough ammonia to give a slight precipitate in the hot solu- 
tion, followed by 15 c.c. of ammonium acetate, after which 
ammonia is added drop by drop until faintly alkaline. On stirring, 
the flocculent, blue precipitate becomes pink and crystalline, and is 
ready for filtration after fifteen to twenty minutes on the water- 
bath. The ammonium cobalt phosphate is ignited to pyro- 
phosphate. A minute quantity of cobalt remains in the filtrate, 
and may be recovered by means of hydrogen sulphide. Manganese 
is then estimated in the filtrate. 

Nickel, if present, is separated by means of dimethylglyoxime 
after the acetate separation. The excess of dimethylglyoxime is 
removed by nitric acid before precipitating cobalt. C. H. D. 


A Sensitive Test for Chromates. P. N. van Ecx (Chem. 
Weekblad, 1915, 12, 6—8).—Addition of a trace of a-naphthylamine 
to a solution of potassium dichromate, and acidification of the 
mixture with tartaric acid, produces an intense blue coloration. 
The reaction is applicable to the colorimetric estimation of 
chromates. A. J. W. 


Electrolytic Method of Precipitating Tin. L. Humpnrevitie 
(Eng. and Min. J., 1914, 98, 964; from J. Soc. Chem. Ind., 1914, 33, 
1228).—The tin, weighing from 0°2 to 0°3 gram, is separated as its 
sulphide ; this is dissolved in 16 c.c. of ammonium sulphide, 20 c.c. 
of 40% sodium sulphite solution are added, the solution is diluted 
to 120 c.c., and electrolysed at 60° with a current of 5°5 amperes 
at 4 volts. Cylindrical gauze electrodes are used, and the electro- 
lyte is agitated by a stirrer making 600 revolutions per minute; 
the deposition of the metal is completed in twenty-five minutes. 
Before use, the platinum cathode is coated with copper and tin in 
succession, or with cadmium alone. Impurities present in ordinary 
ammonia solution interfere with the accuracy of the method; the 
ammonium sulphide should, therefore, be prepared by saturating 
with hydrogen sulphide an ammonia solution (D 0°91) obtained by 
dissolving ammonia gas in water. The sodium sulphite is employed 
to render the tin solution colourless. W. P. 8. 


Estimation of Vanadium in Ferro-Vanadium and Steel. 
O. Wits and P. Fiscrnacn (Stahl und Eisen, 1914, 34, 417—418).— 
The method of evaporating a solution of the metal in nitric acid 
with hydrochloric acid, and titrating the oxychloride with potassium 
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permanganate in presence of phosphoric acid at 80—85°, gives low 
results, owing to the volatility of the oxychloride. This may be 
avoided by evaporating with sulphuric acid until fumes are pro- 
duced, in order to convert the oxychloride into the non-volatile 
oxysulphate. C. H. D. 


Detection of the Substitution of Denatured Alcohol for 
Rectified Alcohol. F. Ricwarp (J. Pharm. Chim., 1914, [vii], 10, 
429—437).—The test proposed depends on the presence of acetone 
in denatured alcohol, and the detection of this constituent by means 
of the iodoform reaction. Alcohol and acetaldehyde also give the 
iodoform reaction, but the iodoform formation is slow, whilst with 
acetone the reaction takes place immediately. One part of acetone 
in 10,000 parts may be detected by the test. Denatured alcohol 
also decolorises potassium permanganate solution, but rectified 
alcohol does so only after some lapse of time. The iodoform test 
may be used for the detection of denatured alcohol in tinctures, 
essences, etc., after any essential oils which may be present have 
been removed by shaking the diluted sample with — 

7s | 


Physical Chemistry Applied to Wine. C. Mensioand E. Garino- 
Canina (Ann. Chim. Applicata, 1914, 2, 315—340).—From the results 
of their experiments, and the consideration of those obtained by 
previous investigators, the authors draw the following general con- 
clusions. In all wines, the strong acids present must be regarded 
as completely combined, and the weak, organic acids as partly free 
and partly combined. Further, the combined tartaric acid, for 
example, is united with various bases, and not solely with 
potassium, so that the official estimation of the hydrogen tartrate 
and of the free tartaric acid is valueless. The acidity of wine is 
characterised best by the hydrogen-ion concentration, and the 
acidities of the wines examined are comparable with those of 
N/1000—N /3000-hydrochloric acid. The concentration of the 
hydrogen ions serves in the calculation of the free and combined 
proportions of the various acids. Valuable information is furnished 
also by the curve representing the variation in electrical con- 
ductivity of a wine the acidity of which is gradually neutralised 
with baryta, the character of the variation depending on the phos- 
phates, the strong and weak acids and bases, etc. From a know- 
ledge of the constituents of the ash, the proportions of each acid 
combined with the different bases may be deduced. a SY 


Estimation of Sucrose in the Molasses of Beetroots. Method 
of Inversion by Neutral Double Polarisation. MILE SAILLARD 
(Compt. rend., 1915, 160, 31—34).—In order to avoid the errors due 
to the presence of active nitrogenous substances and of salts in the 
molasses,:the author suggests the following procedure for deter- 
mining the percentage of sucrose in the molasses of beetroots. 

Four times the French normal weight of neutralised molasses are 
put into a 200 c.c. flask, defecated with just sufficient basic lead 
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acetate, the liquid made up to 200 c.c., and filtered (filtrate X). 
To 50 c.c. of this filtrate, potassium chloride, just equivalent to the 
hydrochloric acid to be used for inversion, is added, the solution 
made up to 100 c.c., shaken with a little purified animal charcoal, 
filtered, and polarised at 20° (reading A). A second 50 c.c. of A 
are inverted with 6°8 c.c. of hydrochloric acid (22° B), neutralised 
with potassium hydroxide, cooled to 20°, made up to 100 c.c., 
clarified with animal charcoal, and polarised at 20° (reading B). 
Then the percentage of sucrose equals 
100(A + B)/ (coefficient of inversion — 4¢). 

The coefficient of inversion is determined as follows. The amount 
of hydrochloric acid equivalent to the sulphuric acid in the 
sulphated ashes of the French normal weight of molasses is caleu- 
lated. Suppose it to be 1°8 c.c. of acid (D 1°18). A pure sucrose 
solution (/’?) of the same polarisation as the filtrate A above is 
prepared. Fifty c.c. of this solution P are taken, and there is added 
potassium chloride equivalent to 8°6 c.c. of hydrochloric acid 
(D 1°18); this is made up to 100 c.c., shaken, and polarised at 20° 
(reading A’). To 50 c.c. of P, 5 c.c. of hydrochloric acid (D 1°18) are 
added, mixed, inverted, cooled, 3°6 c.c. of hydrochloric acid added, 
neutralised with potassium hydroxide, made up to 100 c.c., shaken, 
and polarised at 20° (reading B’). Another 50 c.c. of P are taken, 
diluted to 100 c.c., shaken, and polarised at 20° (reading A”). 
Then the coefficient of polarisation equals 

[100(A’+ B’) + 3tA"]/A". 

The results obtained by this method are about 1°5% higher than 

those obtained by the usual Clerget method, but are the same as 


those obtained by Bertrand’s method after inversion and defeca- 
tion. W. G. 


Hydrolysis of Maltose by Hydrochloric Acid under the 
Herzfeld Conditions. Wurm A. Davis (J. Agric. Sci., 1915, 6, 
413—416).—A reply to Kluyver (Biochem. Suikerbepal., 1914). When 
heated with hydrochloric acid under Herzfeld conditions, maltose 
undergoes slight hydrolysis, amounting to about 2% in 1% solu- 
tions. When maltose is likely to be present, it is, therefore, prefer- 
able to employ 10% citric acid. N. H. J. M. 


Estimation of Carbohydrates. IV. Presence of Free 
Pentoses in Plant Extracts and the Influence of Other 
Sugars on Their Estimation. Witiram A. Davis and Grorce 
ConwortH Sawyer (J. Agric. Sci., 1915, 6, 407—412).—Pentoses were 
found, and estimated, in the leaves of a number of plants, such as 
mangolds, turnips, carrot, potato, etc. The amount can be esti- 
mated in the usual manner, or by the reducing power after fer- 
mentation. When the amounts of pentoses are small, large 
amounts of other sugars being present, it is desirable to ferment 
the solutions before using the distillation method. N. H.*J. M. 


New Reaction for Salicylic Acid. Paring Torri (Poll. Chim. 
Farm., 1914, 53, 400).—When heated with a ‘drop of nitric acid 


=> 


= 


ANALYTICAL CHEMISTRY. ii. 73 


(D 1°40), a crystal of salicylic acid dissolves, giving a yellow colora- 
tion. Even without heating, a vigorous reaction commences after 
some time, with development of heat and liberation of nitrogen 
peroxide ; subsequently, the reaction proceeds slowly, with evolution 
of colourless gas bubbles. After the liquid has cooled, minute, 
shining, lemon-yellow crystals separate, which dissolve in water, 
alcohol, or ether, forming yellow solutions. . The latter give an 
intense red coloration with aqueous 1% ferric chloride solution, the 
sensitiveness of this reaction being similar to that between ferric 
chloride and salicylic acid. The yellow colour of the above 
aqueous, alcoholic, or ethereal solution becomes intensified to orange 
on addition of sodium hydroxide solution, subsequent introduction 
of an acid being followed by gradual return of the original yellow 
colour. a. ae we 


Estimation of “Saccharin” and of Sodium o-Sulphonyl- 
aminobenzoate. U. Pazientr (Ann. Chim. Applicata, 1914, 2, 
290—294).—Gliickmann’s method of estimating “saccharin” (A., 
1901, ii, 588) assumes the absence of impurities other than 
p-sulphonylaminobenzoic acid, but gives good results with 
“saccharin” obtained by precipitating sodium o-sulphonylamino- 
benzoate in aqueous solution by means of 6% hydrochloric acid. 

The proportion of “saccharin” present in commercial sodium 
o-sulphonylaminobenzoate may be estimated as follows. An excess 
of 6% hydrochloric acid is added to a 10% aqueous solution of the 
salt (+2H,O), the precipitated “saccharin” being washed on the 
filter with the 6% acid until free from sodium, and the {filtrate 
evaporated to dryness; the sodium chloride in the dry residue is 
then estimated either gravimetrically or volumetrically, 58°5 parts 
of sodium chloride corresponding with 183 parts of “saccharin.” 
Another method consists in drying the precipitated “saccharin,” 
collected on a weighed filter and washed as described above, at 60° 
until no further loss in weight occurs; in this case, however, the 
solubility of the “saccharin” must be allowed for by increasing 
the weight found by 0°0403 gram per 100 c.c. of total filtrate and 
washing liquid. 

In sodium o-sulphonylaminobenzoate, shown by qualitative tests 
to be pure, the “saccharin” may be estimated by titrating a 
neutral solution of the salt with standard silver nitrate solution in 
presence of a few drops of potassium chromate until the colour of 
silver chromate appears in the liquid. With a particular sample 
of sodium o-sulphonylaminobenzoate, this volumetric method gave 
81°94% of “saccharin,” the percentage of “saccharin” found by 
weighing being 81°78, and the calculated proportion for the pure 
salt, 82°06%. 7. Ht. P. 


Determination of Hiibl Iodine Numbers in Alcoholic Solu- 
tions. Iodine Numbers of Essential Oils. R. Marcitie (Compt. 
vend., 1914, 159, 1004—1007).—Determinations of the Hiibl iodine 
numbers of essential oils in alcoholic solutions gave different results 
when the concentration of the alcohol or the intensity of the light 
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varied. In order to obtain concordant and comparable results for 
this iodine number, when working with alcoholic solutions, it is 
essential that the alcoholic concentration shall always be the same, 


and the reaction must be allowed to take place in the dark. 
W. G. 


Rate of Inactivation by Heat of Peroxydase in Milk. 
Syztvester Sotomon Zitva (Biochem. J., 1914, 8, 656—669).—The 
temperature-coefficient for the change is 2°23 per degree, a value 
of the same order as that for the inactivation by heat of certain 
lysins and for the rate of coagulation of egg albumin. 

Below 70°, the rate of inactivation is so small that the peroxydase 
reaction cannot be utilised as.a test for “ pasteurisation.” It may, 
however, indicate whether milk has been overheated. Small addi- 
tions of acid retard, and of alkali accelerate, the rate. Salts retard 
the rate both in milk and whey, but the action is variable and 
independent of the valencies of their ions. In both milk and whey 
the reaction is one of the first order. W. D. H. 


Determination of the Freezing Point of Fats. J. Harrtine 
and J. van Donaen (Pharm. Weekblad, 1914, 51, 1415—1418).—For 
determining the freezing point of fats, and especially of fatty acids, 
the authors recommend the apparatus devised by Polenske 
(Zeitsch. Nahr. Genussm., 1907, 13, 758), but consider that his 
modus operandi would be improved by constant stirring of the 
liquid, and by taking the maximum reading of the thermometer as 
the freezing point. A. J. W. 


Estimation of Fat in Feces. Frank C, Gepnart and Frank 
A. Csonxa (J. Biol. Chem., 1914, 19, 521—531).—By the 
Liebermann-Székely method, a small amount of cholesterol is deter- 
mined with the fatty acids. The Kumagawa-Suto method is 
laborious and difficult, and does not yield good results with pure 
fats or cholesteryl esters. The ential proposed is easy, and gives 
good results; its steps are: (1) to saponify with alcoholic potash 
the powdered or moist material; (2) dilute with water and acidify 
with hydrochloric acid; (3) extract with ether and wash the 
ethereal extract; (4) distil off the ether and dry the fatty acids; 
(5) dissolve in light petroleum, filter, and titrate with NW /10-alco- 


holic potash. 
leulation, °:°: 4/10 x 00297, 109 —tristearin %. 
Calculation, weight of substance x 100=tristearin % 


W. D. H. 


Estimation of Cineole (Bucalyptol) in Eucalyptus Oil. 
Joseph L. Turner and Rarpn C. Hoimes (Pharm. J., 1915, 94, 
60—62).—Arsenic acid forms an additive product with cineole, and 
the reaction affords a method of estimating the latter; the com- 
pound is more stable than the similar one formed with phosphoric 
acid. Ten c.c. of eucalyptus oil, cooled to 0°, are mixed with 
10 c.c. of 85% arsenic acid solution, the mixture is stirred until 
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precipitation is complete, and then kept at 0° for ten minutes. If 
at this point the mixture forms a hard mass, indicating an oil rich 
in cineole, 5 c.c. of light petroleum are added. The mixture is 
then pressed between filter paper until the cineole arsenate is dry 
and separates readily when touched; the pressing is not complete 
while the mass remains hard. The cineole arsenate is now decom- 
posed by heating it with water in a flask provided with a graduated 
neck, and the volume of the cineole is read. In the case of 
eucalyptus oils containing less than 25% of cineole, the separation 
of cineole arsenate is not quantitative, and it is necessary to add 
5 e.c. of pure cineole to the 5 c.c. of oil taken for the estimation. 


The results obtained by the method are concordant within 2%. 
W. P. S. 


Estimation of Non-protein Nitrogen and Urea-nitrogen in 
Blood. C. G. L. Wor (J. Physiol., 1914, 49, 89—94).—Modifica- 
tions of the methods at present in use (Folin’s, van Slyke’s, etc.) 
are described ; the apparatus used is figured. A considerable pro- 
portion of the residual nitrogen is not in a form which yields 
nitrogen with nitrous acid. W. D. H. 


Estimation of Allantoin in Urine in the Presence of 
Dextrose. Ropert Henry Apers Piimmer and Ruta Fitpy SKELTON 
(Biochem. J, 1914, 8, 641—648).—The estimation of allantoin in 
urine containing dextrose can be effected by Folin’s magnesium 
chloride method if the sugar is first removed. This can be done 
by precipitation with basic lead acetate and sodium hydroxide if 


the proportions are 2C,H,,0, : 5[Pb(OH),,PbAc,]: 10NaOH. 
W. D. H. 


Characteristic Reactions of Phenylalanine. L. CHELLE (Ann. 
Chim. anal., 1914, 19, 109; from Bull. Soc. Pharm. Bordeaux, 1913). 
—An orange coloration is obtained when a solution of phenyl- 
alanine in concentrated sulphuric acid is treated with a drop of 
formaldehyde solution; the colour changes rapidly to brown. 
When a solution of phenylalanine in sulphuric acid is mixed with 
a drop of a solution of paracetaldehyde in 90% alcohol, a lemon- 
yellow coloration develops within about ten minutes; this colora- 
tion increases gradually in intensity, and, after one hour, exhibits 
a green fluorescence. The reaction with paracetaldehyde may he 
used for the colorimetric estimation of phenylalanine. W. P. 8 


Detection of Cocaine. G. Denicis (Bull. Suc. Pharm. Bordeauz, 
52, 38); from Zeitsch. anal. Chem. 1914, 53, 407).—If a 0°6% 
solution of a cocaine salt is treated with an equal volume of a 5% 
solution of sodium perchlorate, a precipitate composed of long, 
very fine needles is formed; with very small quantities, the pre- 
cipitation is observed under the microscope. 


New Test for Morphine. T. H. Oriver (Chem. and Druggist, 
1914, 85, 45; from Zhe Med. Chronicle).—If a morphine solution 
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is treated with a few c.c. of hydrogen peroxide and a small 
quantity of concentrated ammonia, and then stirred with a piece 
of copper wire, the previously colourless solution assumes a deep 
port-wine tint; there is also a considerable evolution of gas. The 
test is stated to be capable of detecting as little as 0°02 mg. of 
morphine, but in dealing with very small amounts, a few drops of 
potassium cyanide solution should be added before the copper wire 
is introduced. Conversely, the reaction is also a sensitive test for 
copper. Methylamine may be substituted for the ammonia in the 
test, but not dimethylamine or sodium hydroxide. Codeine and 
dionine (methyl- and ethyl-morphine respectively), which cannot 
be distinguished from morphine by the usual tests, do not give the 
reaction ; apomorphine yields an orange coloration, but negative 
results are obtained with strychnine, brucine, atropine, narcotine, 
heroine, cocaine, nicotine, cephaeline, emetine, veratrine, physo- 
stigmine, pilocarpine, and coniine. W. P. 8. 


Detection of Oxymorphine in the Presence of Morphine. 
L. Grimpert and A. Leciire (J. Pharm. Chim., 1914, [vii], 10, 
425—428).—When a solution containing oxymorphine hydro- 
chloride is treated with two drops of 1% potassium ferricyanide 
solution and two drops of sodium acetate solution, a turbidity or 
precipitate is produced ; this test will detect the presence of 1 part 
of oxymorphine in 20,000 parts of solution, and the reaction is not 
given by morphine, codeine, thebaine, apomorphine, quinine, 
strychnine, brucine, atropine, or caffeine. If the precipitate is 
collected, dissolved in hydrochloric acid, and the solution 
neutralised with sodium carbonate, the precipitate is formed again, 
but dissolves in an excess of sodium carbonate; an excess of 
potassium hydrogen carbonate does not, however, dissolve the pre- 
cipitate. Pure oxymorphine yields a red coloration when treated 
with sulphuric acid and formaldehyde; the addition of a trace of 
potassium ferricyanide changes the colour to bright green. The 
violet coloration obtained when morphine is treated with sulphuric 
acid and formaldehyde is not affected by the presence of potassium 
ferricyanide. W. P. S. 


Quantitative Extraction of Diastases from Plant Tissues. 
R. W. Taatcuer and Geo. P. Kocn (J. Amer. Chem. Soc., 1914, 36, 
2542—2543).—A reply to Hulton’s criticisms (Analyst, 1914, 39, 
260) of the authors’ paper (A., 1914, ii, 508). E. Get 
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The Spectra of Helium and Hydrogen. E. J. Evans (Phil. 
Mag., 1915, [vi], 29, 284—297)—In view of the difficulty which 
attaches to the differentiation of the series lines of hydrogen and 
helium, experiments have been made to obtain the helium spectrum 
free from hydrogen lines, and also to obtain more accurate values 
for the wave-lengths of the lines of the Pickering series. The 
results show that with a helium discharge tube, which shows no 
trace of the hydrogen lines of the Balmer series, it is possible to 
observe the first member (A4686) of the series v=109750 
[1/(1$)?—1/(m/2)?], and also a line (A6560°4) which agrees in 
wave-length with the first member of the series v=109750 
[1/2?—1/(n/2)*], which includes the Pickering lines and the helium 
lines predicted by Bohr on the basis of his theory of the constitu- 
tion of the helium atom. 

The wave-lengths of the Pickering lines agree with the values 
calculated by Bohr within the limits of experimental error. 

The results point to the conclusion that the series spectrum of 
hydrogen consists only of lines which are represented by the 
formula v=109704 (1/n,?—1/m,?), and that the series spectrum of 
helium consists, in addition to the ordinary helium lines, of all the 
lines which are represented by the formula v=109750 [1/(v4/2)*- 


1/(n/2)°. 


Light Absorption and Fluorescence. II. E. ©. C. Baty 
(Phil. Mag., 1915, [vi], 29, 223-240. Compare A., 1914, ii, 318).— 
As a consequence of the application of the quantum theory to the 
phenomena of light absorption and fluorescence, the author has 
been led to the conclusion that, if v, is the frequency of the char- 
acteristic infra-red vibration, energy can only be absorbed at the 
frequencies v,, Vo, vg, etc., where v;, vg, vg are successive multiples 
of vz. It follows that the absorption bands must show a constant 
frequency difference. 

Assuming that the bands in the short-wave infra-red region are 
due to atomic vibrations, and those in the ultra-violet are due to 
electronic vibrations, it should be possible to combine these two 
vibrations in the manner indicated by Bjerrum (A., 1912, ii, 1114). 
If then v is the characteristic vibration frequency in the ultra- 
violet, we should expect to find pairs of absorption lines with 
frequencies equal to v+tv,z, where vz, represents the frequencies of 
the short-wave infra-red bands. The same relationship is, of course, 
to be expected in the case of the fluorescence bands. 

The structure of the ultra-violet absorption spectrum of benzene 
is cited as evidence in support of the correctness of the above 
views. It is found that the lines form a series of pairs which are 
symmetrically distributed about a central line, and that every 
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infra-red band in the short-wave region has a corresponding line 
or pair of lines in the ultra-violet absorption spectrum. 

The spectra of toluene, o-, m-, and pxylenes and naphthalene 
have also been examined from this point of view. On account of 
the lack of symmetry of the molecule, it cannot be expected that 
the absorption of these substances should exhibit the same degree 
of symmetry as is found with benzene. Of the disubstituted deriv- 
atives, the para-isomeride is the most symmetrical, and this is also 
found to be expressed in the structure of the ultra-violet absorption 
spectrum. In toluene, o-xylene, and m-xylene the want of mole- 
cular symmetry finds expression in the existence of fewer absorp- 
tion lines on the ultra-violet side of the central line. H. M. D. 


The Phototropy of Inorganic Systems. System of Strontium 
Sulphide. José Ropricuez Movureto (Compt. rend., 1915, 160, 
174—176. Compare A., 1914, ii, 159)—A study of the photo- 
tropy and phosphorescence of strontium sulphide when mixed with 
one or two phosphorogens. The experimental results are given 
for mixtures of strontium sulphide with varying proportions of 
manganese alone or manganese and bismuth, the mixtures being 
prepared by adding to strontium carbonate, 0°15% of anhydrous 
sodium carbonate, 0°05% of sodium chloride, the given amount of 
the phosphorogen, and lastly flowers of sulphur, and maintaining 
the whole mass at a red heat for four hours. The theoretical 
discussion of the results is reserved for a later paper. W. G. 


Optical Superposition. IV. /-Menthylamine Tartrates and 
l-Amyl Dimethoxysuccinates. THomas Stewart Patterson and 
Dorotuy CuristinA Patterson (T., 1915, 107, 142—155. Compare 
T., 1907, 91, 705).—Unsound methods of testing the validity of 
van’t Hoff’s principle of optical superposition have been adopted 
by Walden and Guye. Tschugaev and Glebko, employing a more 
trustworthy method, draw the conclusion that their results agree 
with the demands of the principle, at least as a first approxima- 
tion (A., 1913, ii, 897); they have, however, overlooked the really 
important question, which 1s, whether the difference between the 
mean of the rotations of the d-A, d-B and d-A, /-B compounds and 
that of the d-A, «-B compound is greater or less than the experi- 
mental error. If it is greater, van’t Hoff’s principle is disproved, 
but the converse is not necessarily true. 

The authors have examined the three di-/-menthylamine tartrates 
and the three di-l-amyl dimethoxysuccinates. In the case of the 
former in methyl-alcoholic solution (e=1°311), [M]# has the value 
—193°2° for l-menthylamine /-tartrate, —57°9° for /-menthylamine 
d-tartrate (mean, —125°5°), and —147°5° for J-menthylamine 
i-tartrate. Similar results are obtained for the three di+-amyl 
dimethoxysuccinates at 20°, 60°, 100°, and 140°, but the results 
contain an element of uncertainty since the /-amyl alcohol used 
in the investigation was not quite pure. The rotation of dimethyl 
d-dimethoxysuccinate has been examined from about —20° to 
180°, in the homogeneous condition, and also in solution in 
ethylene dibromide and in nitrobenzene. 
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Alkyloxy-esters are readily obtained; for example, dimethyl 
dimethoxysuccinate is prepared almost quantitatively by the 
gradual addition of silver tartrate to silver oxide and boiling 


methyl iodide. C. 8. 


Special Case of Racemism. M. Papoa and G. Roronp! (Gazzetia, 
1915, 45, i, 51—56).—-In his theoretical considerations dealing with 
the means of distinguishing racemic compounds, mixed crystals, 
and inactive conglomerates, Roozeboom (A., 1899, ii, 401) did not 
take into account cases of polymorphism with labile modifications, 
which Tammann’s investigations have shown to be very common. 
In order to ascertain what influence such complications exert on 
the characterisation of inactive mixtures, the authors have 
investigated the case of bromocamphor, each enantiomorph of 
which crystallises in two forms: one labile with m. p. 45° difficult 
to observe, and the other stable, m. p. 75°. Determination of the 
labile and stable solidifying points of various mixtures of d and 
l-bromocamphor shows that, at a definite concentration, the stable 
form becomes labile and vice versa. The form of the solidification 
curves and the composition of the different solid phases which 
separate indicate that the racemic compound exists between 44° 
and 50°5°, but that it is resolved at lower temperatures into inactive 


agglomerates tT. H. P. 


Temperature Coefficients of Phototropic Transformations, 
M. Papoa and G. TaBELLINI (Gazzetia. 1915, 45, 10—15).—Pre- 
liminary experiments with piperil-o-tolylosazone and benzaldehyde- 
phenylhydrazone show that the thermal coefficients of the decolor- 
isation of these compounds in the dark are comparable in magni- 
tude with those of ordinary reactions occurring without the aid of 
light, whilst the influence of the temperature on the darkening 
of the same compounds in the light is very slight. The conclusion 
is drawn that phototropic transformations exhibit the characters 
of true chemical reactions. z HF. 


The Magnetic Deflexion of the Recoil Stream from 
Radium-A. H. P. Wa.mstey and:.W. Maxkower (Phil. Mag., 1915, 
[vi], 29, 253—258. Compare Abstr., 1910, ii, 1022 and 1023).— 
If the velocity of the recoil particle is in agreement with the simple 
application of the law of momentum, the radius of curvature of 
the particle in a magnetic field should be twice that of the a-particle 
simultaneously expelled, since the recoil particles carry one atomic 
charge and the a-particle carries two. Measurement of these radii 
of curvature in the same magnetic field for the a-particles of 
radium-A and the recoil particles of radium-B were made in a 
vacuum by means of a photographic plate. It was found that if 
the plate were left for three hours after receiving the recoil particles 
the a-rays from the radium-C formed in the interval produced a 
measurable image. As a mean of five experiments the 2:1 ratio 
in the radii of curvature was found to hold with considerable 

F. 8. 


6—2 


accuracy. 
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The Velocity of the a-Particles from Radium-A. N. TunsTaLh 
and W. Maxower (Phil. Mag., 1915, [vi], 29, 259—260. Compare 
preceding abstract)—With the apparatus used to measure the 
magnetic deflexion of the recoil particle from radium-A, lines on 
the plate due to the a-particles of radium-C, formed during the 
exposure from radium-A, were observed in addition to those from 
the a-particles of radium-A. A dixect comparison of their radii 
of curvature gave the ratio 0°8792. Taking the velocity of the 
a-particles of radium-C as 1°922x 10° cm. per sec., that of the 
a-particles of radium-A is 1°690 x 10°, in good agreement with the 
value 1°693 x 10° calculated indirectly from the ranges of the two 
a-particles by Geiger’s formula. F. 8. 


Interaction of Hydrogen and Chlorine under the Influence 
of a-Particles. Huan Srorr Taytor (J. Amer. Chem. Soc., 1915, 
37, 24—38).—Lind (A., 1912, ii, 513, 1027) studied the ozonisation 
of oxygen under the influence of a-particles, and formulated an 
ionic theory of ozonisation which was shown to be applicable to 
all the reactions caused by radioactive energy with the exception 
of the combination of hydrogen and chlorine. An investigation 
of the combination of hydrogen and chlorine under the influence 
of the a-particles from radium emanation has therefore been carried 
out by the method used by Lind in his work on ozonisation. 

The results show that the union of hydrogen and chlorine under 
the influence of a-particles is a reaction of the first order. The 
hydrogen chloride formed does not affect the velocity. Oxygen 
retards the reaction, the velocity at all stages of the decomposition 
being inversely proportional to the oxygen concentration. The 
experimental facts may be interpreted by the reaction velocity 
equation d{[2HCl]/dt=k.J{[Cl,]/[O.], where 7 is the radiant energy 
employed. It is evident, therefore, that the reaction is strictly 
analogous to the photochemical reaction. The bearing of the 
results on the problem of the photochemical and Réntgen-ray 
reactions is discussed. E. G. 


Electric Conductivity of Mixtures of Oxygen and Autoxi- 
dising Vapours of Benzaldehyde and Pinene. W. P. JorissEn 
and J. A. Votterarr (Chem. Weekblad, 1915, 12, 93—-97).—Under the 
influence of the rays of a uviol lamp the autoxidation of benz- 
aldehyde or pinene increases the electric conductivity of oxygen. 

A. J. W. 


Electrical Conductivity of Solutions of Certain Electrolytes 
in Organic Solvents. J. N. Pearce (J. Physical Chem., 1915, 19, 
14—49).—Measurements have been made of the electrical conduc- 
tivity of various electrolytes dissolved in aniline, quinoline, and 
pyridine at 0°, 25°, and 35° or 50°. The salts examined in aniline 
solution were silver nitrate, aniline hydrochloride and hydro- 
bromide, ethylaniline hydrochloride, mercuric iodide, ammonium 
thiocyanate, and tetraethylammonium iodide ; in quinoline solution, 
aniline hydrobromide, silver nitrate, and cobalt chloride; in pyri- 
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dine solution, silver nitrate, lithium chloride, bromide and iodide, 
sodium iodide, potassium and ammonium thiocyanates, mercuric 
chloride, bromide, and iodide, cupric chloride and nitrate, cobalt 
chloride «nd cadmium nitrate. Tables are given showing the 
variation of the molecular conductivity with the dilution at 
different temperatures, and also the magnitude of the temperature- 
coefficient. The data afford examples of solutions in which the 
molecular conductivity increases with the concentration, and also 
of solutions for which the molecular conductivity attains a mini- 
mum at a particular concentration. An attempt is made to explain 
the behaviour of such solutions by the formation of polymerised 
molecules which readily undergo ionisation. The ions in the more 
concentrated solutions differ, therefore, from those which are 
formed in more dilute solutions. H. M. D. 


Inclusion of Electrolyte by the Deposit in the Silver 
Voltameter. T. W. Ricwarps and F. O. AnpEREGG (J. Amer. Chem. 
Soc., 1915, 3'7, 7—23).—An account is given of an investigation of 
the presence of included electrolyte in the crystalline silver 
deposited in a silver voltameter (or coulometer). The porous cup 
coulometer (Richards and MHeimrod, A., 1902, ii, 592) was 
employed. 

The presence of included electrolyte was proved (1) by the 
quantitative analysis of the crystals dried at 160°, (2) by igniting 
the crystals on the cathode at a dull red heat, (3) by igniting the 
crystals removed from the cathode in a quartz tube so arranged 
as to prevent evaporation of silver, and (4) by showing that simul- 
taneous deposits which were of unequal weight before ignition had 
become equal after ignition. 

The included mother liquor has been shown to be partly within 
the crystals and partly between the crystals and the wall of the 
cathode. The amount of the included impurity is approximately 
proportional to the area of the surface on which the silver is 
deposited, and increases with the roughness of the cathode; it was 
found to vary from 0°004 to 0°035% of the weight of the silve~. 
The silver left after ignition at a dull red heat contains less than 
0°001% of impurity. 

Bates and Vinal (A., 1914, ii, 520), in comparing the iodine 
coulometer with the silver coulometer, obtained a value, 126°898, 
for the atomic weight of iodine when that of silver was taken as 
107°88; when corrected for inclusions in the silver, this becomes 
126°917, which agrees much more closely with the best result, 
126°932, obtained by Baxter (A., 1911, ii, 112). 

It is pointed out that the correction for included electrolyte is 
of great importance, since it affects the value of the electrochemical 
equivalent, the Faraday, the value assigned to the Weston cell, 
and all ratios of atomic weights determined electrically. E. G. 


Behaviour of Half-Watt Lamps Filled with Nitrogen 
Containing a Small Proportion of Methane or Carbon 
Monoxide. L. Hampurcer (Chem. Weekblad, 1915, 12. 62—73).— 
The presence of more than 0°05% of methane, or 2% of carbou 
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monoxide, in the nitrogen employed for filling }-watt lamps 


renders the filament brittle, and shortens the life of the lamp. . 
A. J. W. 


New Thermochemical Method for Sub-dividing Accurately 
a Given Interval on the Thermometer Scale. THropore W. 
Ricnarps and THorsercur TxHorvatpson (J. Amer. Chem. Soc. 
1915, 37, 81—86).—A method is described for accurately divid- 
ing any given interval on the thermometer scale by thermochemical 
experiments. As an example of the method, the heat of dilution 
of hydrochloric acid has been studied. It has been found that by 
choosing varying initial concentrations and varying final concen- 
trations, temperature changes can be obtained of any magnitude 
from a few thousandths to several tenths of a degree. Acid of the 
strength HC1,20H,O was diluted with exactly 80H,O; this reaction 
gives sufficient heat to raise the temperature of the total amount 
of liquid about 0°25°, and by this means the interval between 16° 
and 20° was divided into sixteen parts. Allowance has to be made, 
of course, for the temperature-coefficient of the reaction and other 
details depending on changing heat capacity. The method is very 
suitable for standardising short ranges such as are used in thermo- 
chemistry. E. G. 


Thermal Dilatation of Sodium, Potassium, and Lithium. 
Arcrero Bernini and Carto Cantont (Nuovo Cim., 1914, [vi], 8, 
ii, 241—260).—By means of a dilatometer of special construction 
containing vaseline oil, the authors have measured the thermal 
expansions of these metals at a number of temperatures ranging 
from 0° to 235°. In all cases the expansions are expressible by 
equations of the second degree with reference to the temperature, 
the values of the coefficients, a and B, of ¢ and #? respectively, being 
as follows: 


Temperature Increase of volume Melting 
interval. a. B. on fusion. point. 
nefits SoS SEES SME} tex me 
c(i” EH SRR SRM) sux anor 
(Ea: SRE SRE GRR) zor 


The low values obtained by Hackspill (A., 1913, ii, 503) for the 
increase in volume of sodium on fusion and for the melting point 


of this metal are attributed to the use of impure material. 
T. H. P. 


The Coefficient of Expansion. L. Gay (Compt. rend., 1915, 
160, 64—67).—A mathematical paper in which the author shows 
that, in the case of a substance giving more than one hydrate, it 
is possible, starting with the coefficients of expansion of these 
hydrates, to calculate the expansion pressures corresponding with 


GENERAL AND PHYSICAL CHEMISTRY. i. 83 


equilibria between these hydrates taken two at a time. The limits 
of perfect stability, with respect to all these hydrates, of any one 
of them will be, on the one hand, the highest pressure amongst 
those corresponding with equilibrium mixtures with the lower 
hydrates, and, on the other, the lowest pressure amongst those 
corresponding with equilibrium mixtures with the higher hydrates. 
If this first limit pressure is greater than the second, then the 
hydrate will always be in a metastable state. W. G. 


The Solubility of Hydrates. L. Gay (Compt. rend., 1915, 160, 
171—173).—A mathematical paper in which the author shows that 
it is possible to calculate the limits of stability of a hydrate with 
respect to its solution from the coefficient of expansion of the 
hydrate with respect to the anhydrous compound (preceding 
abstract). W. G. 


Specific Heat at Low Temperatures. I. Measurements of 
the Specific Heat of Lead between 14° and 80° and of Copper 
between 15° and 22° (absolute), W. H. Kexsom and H. 
KaMERLINGH OnnES (Proc. K. Akad. Wetensch. Amsterdam, 1915, 17, 
894—914).—-The method employed was that developed by Nernst, 
in which a block of the metal, provided with wires for heating 
and temperature measurement, is suspended in a vacuum in a 
liquid hydrogen thermostat. A measured quantity of heat is 
developed within the block by an electric current, and the increase 
of temperature produced is determined. A gold wire resistance 
thermometer was used for this purpose, this being calibrated with 
the aid of a hydrogen vapour-pressure apparatus, and by this 
means the scale of the gold resistance thermometer could be 
reduced to that of platinum. A constantin wire was employed for 
the heating current, and this was calibrated in the same manner 
as the resistance thermometer. 

The results obtained with ‘lead show that the atomic heat C, 
has the value 1°56 at 14°19°, 2°98 at 22°31°, 5°04 at 46°25°, and 
5°67 at 80°86°. Over this range, the variation of the heat capacity 
agrees fairly well with Debye’s formula, although the deviations 
exceed the uncertainty of the experimental results in the region 
of liquid hydrogen temperatures. 

For copper, the atomic heat C,, increases from 0°0500 at 15°24° 
to 0°1414 at 21°505°. Over this range of temperature, the atomic 
heat agrees with that calculated from Debye’s formula within 2%. 

H. M. D. 


Metastability of the Metals in Consequence of Allotropy 
and its Significance for Chemistry, Physics, and Technics. 
III. Ernst Conen and G. pe Bruin (Proc. K. Akad. Wetensch. 
Amsterdam, 1915, 17, 926—934. Compare A., 1914, ii, 799).— 
Reference is made to the different values which have been obtained 
for the specific heat of certain metals at one and the same tempera- 
ture by different observers, These differences are supposed to be 
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partly the result of differences in the previous thermal history of 
the metals. 

The recent measurements of Griffiths (A., 1914, ii, 245; compare 
also A., 1914, ii, 798) of the specific heat of sodium in the solid 
and liquid states show clearly that the true specific heat of solid 
sodium is dependent on its previous thermal history. The slowly 
cooled and the quenched metals yield definite and reproducible 
values of the specific heat at a definite temperature. An inter- 
mediate previous thermal treatment gives values for the specific 
heat which fall between the values obtained for the annealed and 
the chilled metal respectively. 

These observations lead the authors to the conclusion that 
sodium is enantiotropic, and that a transition temperature will be 
found between 0° and 90°. As usually obtained, sodium repre- 
sents a metastable system, consisting of a mixture of two allotropic 
modifications the proportions of which depend on the previous 
thermal treatment. H. M. D. 


Measurement of Vapour Pressure Lowering by the Air 
Saturation Method. Epwarn W. WasHsBurn and Epwarp O. HEusE 
(J. Amer. Chem. Soc, 1915, 3'7, 309—321).—This work was under- 
taken with a view to obtaining an accurate method for investi- 
gating the molecular constitution of aqueous solutions over a large 
range of concentrations and at a constant temperature. 

A modification of the air saturator method is described which 
combines the differential process first used by Ostwald and Walker 
with the absorption of the moisture in absorbers of such size and 
form as to be capable of being accurately weighed. The type of 
absorber and the comparatively high rate of aspiration used 
necessitated the employment of small differential manometers to 
measure the fall in pressure through the apparatus. In order to 
test the trustworthiness of the method, measurements have been 
made with weight molar solutions of sucrose at 25°. The average 
deviation of the individual results from the mean was 0°4%, whence 
it is evident that fairly concordant results can be obtained at this 
concentration. The accuracy of the results was tested by calcula- 
ting the corresponding values of the osmotic pressure and com- 
paring them with the values obtained by Morse by direct measure- 
ment; the agreement between these values shows that the air- 
saturation method gives correct results. 

The work has shown that by means of the authors’ apparatus 
values of (7%)—p)/p) of the order of magnitude of 0°02 can be 
measured with an accuracy of 0°5% in an experiment of twenty- 
four hours’ duration. The method is now being extended to the 
measurement of the lowering of vapour-pressure of solutions of 
mannitol at 25° and 35°. E. G. 


Fractional Distillation with Regulated Still-heads. I. Cases 
in which the Boiling Point Passes through a Maximum or a 
Minimum. M. A. Rosanorr and C. W. Bacon (.7. Amer. Chem. Soc., 
1915, 37, 301—309).—The first systematic investigation of a 
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regulated still-head was carried out by Brown (T., 1880, 37, 49; 
1881, 39, 517), who made extensive observations on the effect of 
cooling a saturated binary vapour to a given constant tempera- 
ture, and enunciated the following law: “In distillation with a 
still-head maintained at a constant temperature the composition 
of the distillate is constant, and is identical with that of the 
vapour evolved by a mixture whose boiling point equals the 
temperature of the still-head.” 

Further investigation of the regulated still-head has shown that 
this law requires serious modification before it can serve as the 
basis of a rational process of fractional distillation. In the present 
paper the authors show how the regulated still-head should be 
expected to function in cases in which the boiling-point curve 
passes through a maximum or minimum, and in which, therefore, 
there may be two mixtures boiling at one and the same tempera- 
ture, or, in the words of Brown’s law, two mixtures ‘whose b. p. 
equals the temperature of the still-head.” 

Experiments have been made with mixtures of carbon disulphide 
and acetone, and of ethyl iodide and ethyl acetate, in which the 
boiling-point curve passes through a minimum, and with mixtures 
of chloroform and acetone in which the boiling-point curve passes 
through a maximum. In the case of the experiments with carbon 
disulphide and acetone, the temperature of the still-head was 
maintained at 40°; a mixture containing only a small percentage 
of acetone yielded seven consecutive fractions containing 
75°1—75°2 molar % of carbon disulphide, whilst a mixture con- 
taining only 29% of carbon disulphide gave fifteen consecutive 
fractions containing 55°2—55°4 molar % of carbon disulphide. 
The temperature of the still-head was kept at 71°22° during the 
experiments with ethyl iodide and ethyl acetate; a mixture con- 
taining only a small percentage of ethyl acetate gave four con- 
secutive fractions containing 89°9, 89°3, 89°2, and 89°1 molar % 
of ethyl iodide respectively, whilst a mixture of the two com- 
ponents in about equal parts gave four consecutive fractions 
containing 49°4, 49°3, 48°9, and 48°9 molar % of ethyl iodide. In 
the case of the experiments with chloroform and acetone, the still- 
head was maintained at 62°; a mixture containing about 6% of 
acetone gave six consecutive fractions containing 92°3—92°5 molar 
% of chloroform, whilst a mixture containing rather more than 
40% of chloroform yielded six consecutive fractions containing 
30°8—30°9 molar % of chloroform. E. G. 


Improved Heating Apparatus for Maintaining Constant 
Temperatures in Work with Polarimeters and Refractometers. 
J. N. Pearce (J. Amer. Chem. Soc., 1915, 37, 147—149).—The 
apparatus consists of a cylindrical vessel surrounded by a layer 
of felt or asbestos paper. On the bottom of this vessel is fixed a 
small cylinder, within which rotates a motor-driven stirrer. At 
a point a little below the water-level is an iron tube, and a similar 
tube opens directly into the small cylinder at the bottom of the 
bath. The open ends of these tubes are attached directly to a 
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jacketed observation tube by pieces of rubber tubing. The water 
is heated by one or two immersed incandescent lamps, and the 
temperature is electrically controlled by a contact toluene regu- 
lator in series with a telegraph relay and battery. re heating 
the bath with a Bunsen burner, the water can be rapidly heated 
and adjusted to any higher temperature than that obtainable 
from the lamps. The bath is equally adapted for use with ice; 
for temperatures between 0° and that of the room, a cooling coil 
connected with the water supply may be introduced. The 
temperature of the bath can be maintained constant within 
0°01—0°02° for any desired length of time. E. G. 


Densities and Degrees of Dissociation of the Saturated 
Vapours of the Ammonium Haloids and the Related Thermal 
Data. ALEXANDER SmitH and Ropert H. Lomparp (J. Amer. Chem. 
Soc., 1915, 3'7, 38—70).—Previous determinations of the vapour 
densities of the ammonium haloids have been made on the assump- 
tion that the dissociation is complete. This assumption, however, 
is far from correct, and only the densities of the unsaturated 
vapours have been measured. An investigation has now been 
made of the saturated vapours by the method employed by Smith 
and Menzies (A., 1912, ii, 114) for determining the density of 
saturated mercurous chloride vapour. The results, together with 
the corresponding dissociation pressures (Smith and Calvert, A., 
1914, ii, 628), have rendered possible the calculation of the values 
of the degrees of dissociation, the dissociation constants, the partial 
pressures of the dissociation products, the heats of dissociation, and 
the latent heats of vaporisation. 

Ammonium chloride vapour is dissociated between 280° and 
330° to the extent of 67—63%, the degree of dissociation decreasing 
slightly between these temperatures. Ammonium bromide vapour 
is dissociated to about 39% at 320°, and at higher temperatures 
the percentage dissociation decreases linearly, reaching about 10% 
at 388°. Ammonium iodide vapour is associated, especially at 
lower temperatures, but as the temperature rises the amount of 
association decreases. The assumption that ammonium haloid 
vapours are completely dissociated is therefore no longer tenable. 

The dissociation constant of ammonium chloride vapour increases 
steadily with the temperature, whilst that of ammonium bromide 
vapour reaches a maximum at about 320°, and then decreases. 

The heat of dissociation of ammonium chloride vapour, com- 
puted by the van’t Hoff equation, is represented by the relation 
(the heat evolved) = —12800—0°0096772 cal. The dissociation 
of ammonium bromide vapour above 320° is accompanied by the 
development of heat, but the actual value of the heat of dissocia- 
tion cannot be computed. 

The latent heats of vaporisation were calculated by the Clausius- 
Clapeyron equation. That of ammonium chloride is 32°9 Cal. 
between 280° and 330°, and is constant within 1%; that of 
ammonium bromide is 28°7 Cal. at 320°, and decreases to 24°1 at 


~ 
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388°; that of ammonium iodide increases from 18°0 Cal. at 300° 
to 24°2 at 380°. E. G. 


Molecular Association of Liquids. Danret Tyrer (J. Physical 
Chem., 1915, 19, 81—-112. Compre A., 1912. ii, 739).—A further 
examination of the methods which have been suggested as suit- 
able for the determination of the degree of association of a liquid. 
In addition to the conditions laid down in the previous paper 
(loc. cit.), it is now shown that any equation which can be used 
for the accurate determination of association factors must be valid 
for mixtures as well as for pure liquids. This is necessitated by 
the fact that an associated liquid is, in general, a mixture of 
different kinds of molecules. 

Approximate minimum values of the association factors at the 
boiling points may be obtained by means of the empirical equa- 
tion 7,=K/V,logM, in which 7, is the boiling point, V, the 
molecular volume at the boiling point, M@ the molecular weight, 
and XK a constant equal to about 37. The minimum values thus 
obtained are: water, 6°3; methyl alcohol, 2°55; ethyl alcohol, 
1°89; formic acid, 2°71; acetic acid, 2°05. 

The relation of Kistiakowski, a24//T,=K, where a? is the 
capillary rise in a tube of 1 mm. radius and X is a general con- 
stant, may also be considered a good test for association. 

Molecular weights of liquid substances may also be calculated 
from the equation M(C,—C,)/V*=K, in which C, and C, are the 
specific heats at constant pressure and constant volume, and V is 
the molecular volume. This equation is approximately satisfied 
by the data for a considerable number of normal liquids, but 
others, usually regarded as normal, would appear to be associated 
on the basis of this equation. This is the case, for example, with 
carbon disulphide, and it is shown that this substance behaves 
frequently as if it were an associated liquid, although several of 
the recognised methods of molecular-weight measurement indicate 
that it consists essentially of simple molecules. 

It has been shown previously (A., 1914, ii, 431) that the equa- 
tion By4/3/71/8= K, in which B is the isothermal compressibility, 
y the surface tension, and 7 the absolute temperature, holds for 
a large number of liquids. This relation does not involve the 
molecular weight, but water, ethyl alcohol, and carbon disulphide 
yield values for K which are too high. To explain these and other 
anomalies, it is suggested that the mean kinetic energy of the 
molecules of such liquids is less than the kinetic energy of free 
gas molecules at the same temperature. In the case of carbon 
disulphide, this is the only factor which produces anomalies in 
certain of the physical properties, whilst with water and the 
alcohols molecular association also comes into play. H. M. D. 


Capillarimeter, Viscostagonometer, and Stalagmometer, 
T. Trause and R. Somoeyr (Intern. Zeitsch. phys.-chem. Biol., 1914, 1, 
485—490).—These three apparatuses give practically identical 
results for the surface tension of non-colloidal liquids. With 
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colloidal liquids, the results obtained with the viscostagonometer 
are lower than those given by the stalagmometer, because the 
colloidal material slowly moves towards the surface. The 
viscostagonometer measures the surface tension of the older 
(longer existing) surfaces, whereas the stalagmometer measures 
those newly formed. The capillarimeter cannot be used with 
colloidal liquids. H. W. B. 


Stalagmometric Studies of Solutions of Colloids and Crys- 
talloids. IV. Diffusion in the Surface Layer. L. BrERceLLer 
(Intern. Zeitsch. phys.-chem. Biol., 1914, 1, 124—132. Compare A., 
1913, ii, 760).—In the measurement of the surface tension of 
solutions by means of Traube’s stalagmometer, varying results are 
obtained, with varying rates of formation of the drops. The 
quicker the drops form and fall, the greater the value obtained 
for the surface tension. The interpretation given to this pheno- 
menon is that the surface layer forms so rapidly in the drop that 
the dissolved substance has not sufficient time to accumulate in it 
and attain to the concentration it reaches when the surface of the 
liquid is at rest. It follows that the slower the rate of diffusion 
of a substance, the more marked should be the alteration of the 
surface tension of its solution with change in the rate of drop 
formation, and in accord with this it is found that solutions of 
colloids, such as the proteins and soaps, produce much greater 
variations than solutions of the crystalloids, such as acetone and 
the alcohols. H. W. B. 


Diffusion of Hydrogen through Palladium. Atrrep Ho.t 
(Proce. Roy. Soc., 1915, [A], 91,-148—155).—The diffusion of hydrogen 
through a palladium septum at temperatures ranging from 70° 
to 300° has been investigated by (1) measurements of the rate of 
diffusion of hydrogen at constant pressure into a vacuum; 
(2) measurements of the rate of diminution of pressure when 
diffusion takes place into a vacuum; (3) measurements of the rate 
of diminution of pressure on one side and increase of pressure on 
the opposite side of the septum during the diffusion of a definite 
quantity of hydrogen. 

If the logarithm of the pressure (decreasing) is plotted against 
time, the experimental data for each experiment in which the 
pressure decreases, yield two intersecting straight lines. In the 
case of increasing pressures, the graph of log (760 —p) against time 
affords similarly two straight lines. The conclusion drawn from 
the results is that at pressures between 700 and 100 mm. the rate 
of diffusion is proportional to the pressure of the hydrogen. As 
in the case of the rate of dissolution of hydrogen in palladium, 
where discontinuity has also been observed, the two straight lines 
of different slope are accounted for by metallic allotropes. 

At pressures below 100 mm., the diffusion becomes much slower, 
and the rate of diffusion does not seem to be related to the pressure 
in any simple manner. H. M. D. 
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Effect on their Solution Tensions of Dissolving the, Alkali 
and Alkali Earth Metals in Mercury, and the Constitution of 
Such Solutions. Grorck McPaait Smita (J. Amer. Chem. Soc., 
1915, 37, 76—80).—-In an earlier paper (A., 1908, ii, 159) it was 
suggested that, in some cases, when metals are dissolved in 
mercury, compounds of mercury and the dissolved metal are 
formed containing a single atom of the latter in the molecule. 
More recently (A., 1914, ii, 543) the author has shown by means 
of the diffusion method that in mercury solution compounds prob- 
ably exist, such as LiHg,, NaHg,, KHg,, CaHg;, and BaHg,. 

Confirmatory evidence has now been obtained by a study of 
the solution tensions of the alkali and alkali earth metals in 
mercury. If small, equimolar quantities of these metals in equal, 
large quantities of mercury exist in solution in the form of free 
monatomic molecules, their solution tensions should be lowered, 
but in a more or less uniform manner; the relative magnitude of 
the solution tensions should not be greatly altered. If, however, 
the metals combine with mercury to form compounds containing 
only one atom of the amalgamated metal to the molecule, the 
solution tensions should be lowered to a much greater degree, and 
not uniformly, but in accordance with the relative affinities of the 
metals for mercury. The results of the present work show con- 
clusively that the latter actually occurs; the solution tensions of 
the metals when dissolved in excess of mercury decrease in the 


order K, Rb, Cs, Na, and Ca, Sr, Ba. E. G. 


Electric Synthesis of Colloids. JNANENDRANATH MuKHOPADHYAYA 
(J. Amer. Chem. Soc., 1915, 3'7, 292—297).—This investigation was 
undertaken in order to elucidate the process of the formation of 
colloid solutions by Bredig’s electric method (A., 1899, ii, 78). 
Benedicks (A., 1913, ii, 99, 307) has expressed the opinion that 
the process is mainly of a thermal character, the metal melting 
into fine drops, which remain suspended. 

Experiments have now been made in which various substances 
were placed between the carbon electrodes of an electric arc 
immersed in water, and it has been found that at the intense heat 
of the are discharge the substance is volatilised, and the fine 
particles on condensation form sols. The method gave good results 
with sulphur, selenium, and phosphorus; the sols were fairly 
stable, and showed the Tyndall phenomenon. In the case of 
cadmium and copper, the hot metal reacts with the water, with 
formation of some hydroxide; the colloidal solution obtained is 
unstable, and soon coagulates, the precipitate consisting of a mix- 
ture of the metal and its hydroxide. The method is very rapid 
in the case of mercury, and yields a stable grey sol. The results 
of these experiments support the view that the formation of the 
sols is a thermal process due to the high temperature of the electric 
are. E. G. 


Value of Viscosity Measurements for the Characterisation 
of Organic Colloids. J. Scuisie (Intern. Zeitsch. phys.-chem. Biol. 
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1914, 1, 260—268).—A summary of the theoretical considerations 
already expressed in a published dissertation. H. W. B. 


Study of the System: Water, Potassium Iodide, and Iodine 
at O°. GRINNELL JoNEs and Miner Louis Hartmann (J. Amer. Chem. 
Soc., 1915, 3'7, 241—258).—Bray and MacKay (A., 1910, ii, 820) 
have determined the conductivities at 25° of potassium iodide solu- 
tions saturated with iodine. A similar investigation has now been 
made at 0° by the same methods. 

The conductivities of potassium iodide solutions and of the same 
solutions saturated with iodine have been measured at concentra- 
tions between 0°1V and 0°001N. The solubility of iodine in these 
potassium iodide solutions and in water has also been determined 
at 0°; the solubility in water is 0°0006383 mol. per litre. The 
viscosities of the solutions at 0° and 25° have been determined, and 
the results applied to the correction of the degree of dissociation 
of potassium iodide at these temperatures. The mobilities of the 
iodide and tri-iodide ions at 0° are 43°4 and 22°8 respectively. The 
hydrolysis constant of iodine in water at 0° is 9x 10-™. 

Bray and MacKay found that at 25° the ratio of the iodide and 
tri-iodide ions, I-:l;, decreased from 1°14 to 0°99 with increasing 
concentrations of 0°001NV to 0°1N, and became 0°35 at V. At 0°, 
however, no such marked deviation occurs, although a slight 
tendency in that direction appears in the 0°05N- and 0°1/-solu- 
tions. Assuming that this apparent deviation from the mass law 
at 25° is due to the formation of higher complexes than KIzg, it 
is evident that the formation of these higher complexes is much 
less at 0° than at 25°. E. G. 


Equilibrium in the System: Water, Phenol, and Benzene. 
Sarnkicut Horipa (Mem. Coll. Sci. Kyoto, 1914, 1, 49—55).—The 
equilibrium relations in the above ternary system have been 
examined at 25°. The phenol in the solutions was estimated by 
means of bromine, and the benzene and water by measuring the 
quantities of each which were necessary for the production of 
permanent turbidity. The results are recorded in a series of tables, 
and also in the form of a triangular graph. H. M. D. 


Theory of Dyeing. IV. Wiper D. Bancrorr (J. Physical 
Chem., 1915, 19, 50—64. Compare A., 1914, ii, 436).—A further 
discussion of observations recorded in the literature relating to 
the distribution of substances between solid and liquid phases. In 
general, these observations afford no evidence of the formation 
of definite compounds, and thus furnish support for the author’s 
view that the formation of definite compounds plays no important 
part in the practice of dyeing. H. M. D. 


Theory of Dyeing. V. Wu per D. Bancrort (J. Physical Chem., 
1915, 19, 145—158).—The question of tne fastness of dyes is dis- 
cussed by the methods followed in the previous papers belonging 
to this series (compare preceding abstract). 


It would appear that 
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the many contradictory statements relative to the fastness of dyes 
on different fibres are mainly due to unspecified differences in the 
conditions of the experiments. The fact that many dyes are faster 
to light in iron, chromium, and copper mordants, as compared 
with aluminium and tin mordants, is said to be probably due to 
differences in the absorption of light. 


Rate of Reduction of Mercuric Chloride by Sodium Formate. 
G. A. Lingart (J. Amer. Chem. Soc., 1915, 3'7, 70—76).—In an earlier 
paper (A., 1913, ii, 490) an account was given of an investigation 
of the rate of reduction of mercuric chloride by phosphorous acid. 
A similar study has now been made of the reduction of mercuric 
chloride by sodium formate, with special reference to the influence 
of sodium chloride on it. This reaction has already been investi- 
gated by Findlay and Davies (T., 1913, 103, 1550), who consider 
that it is of the second order, since when their results are substi- 
tuted in an equation representing a reaction of the third order, 
the reaction velocity-coefficient gradually increases to about 40%, 
whilst if substituted in one of the second order the velocity-coefii- 
cient decreases by only about 17%. The present work shows that 
the mechanism of the reaction between mercuric chloride and 
sodium formate may be interpreted in a similar manner to that 
of mercuric chloride and phosphorous acid, and that concordant 
velocity constants may be obtained if the experiments are carried 
out under suitable conditions. 

It has been proved, both experimentally and theoretically, that 
the reaction is one of the second order. The sodium chloride 
formed during the reaction exerts a remarkable retarding effect. 
This effect, however, was reduced to a minimum by using dilute 
solutions of mercuric chloride and by adding initially a large 
excess of sodium chloride to the reaction mixture, so that the 
amount of sodium chloride formed in the reaction was rendered 
negligible. Under these conditions, concordant velocity constants 
were obtained. E. G. 


Oxidation of Sucrose by Potassium Permanganate. C. W. R. 
Powett (J. Roy. Soc. New South Wales, 1914, 48, 223—241).— 
Measurements have been made of the rate at which potassium 
permanganate reacts with sucrose in acid, neutral, and alkaline 
solution. The rate of the reaction is least in neutral solution, 
and higher oxides of manganese are precipitated during the course 
of the reaction unless a certain quantity of acid is present at the 
beginning. For this reason, the majority of the observations were 
made in acid solution. 

The author considers that the results point to a bimolecular 
reaction, although the velocity-coefficient increases during the course 
of the change. The increase in velocity is attributed to the 
accelerating influence of the manganese sulphate which is formed 
during the reaction. Within certain limits the nature of the 
reaction does not seem to be affected by the concentration of the 
acid, but the initial. velocity is approximately proportional to the 
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hydrogen-ion concentration. The velocity is increased in the ratio 
3°0 : 1 for a rise of temperature of 10°. 

Although dextrose reacts with permanganate more rapidly than 
sucrose, this does not seriously affect the results obtained, for the 
quantity of dextrose formed during the time required by the 
experiments is comparatively small. H. M. D. 


Catalytic Action of Alkaloids on Various Physical and 
Chemical Processes (Precipitation, Oxidation, and Saponifica- 
tion). 1. Traupe and N. Onopera (/ntern. Zeitsch. phys.-chem. Biol., 
1914, 1, 148—157. Compare Traube, A., 1912, ii, 740).—An intro- 
ductory paper giving results of experiments in which alkaloids 
have exerted an inhibitory or accelerating influence on the velocity 
of various reactions. Alkaloids, although univalent, greatly acce- 
lerate the precipitation of arsenious sulphide from its colloidal 
solution, and hasten the oxidation of oxalic acid by permanganate. 
A few alkaloids inhibit the saponification of ethyl acetate by 
potassium hydroxide, whilst the majority aid it. Puilocarpine and 
atropine have a similar action on the first two processes, but on 
the saponification process pilocarpine has a very strong accelerating, 
and atropine an inhibitory, action, so that in this case a striking 
example is afforded of the antagonistic action of these two alkaloids. 
The antagonistic action observed betweeri these two drugs in the 
body in relation to gland secretion, dilation of pupil, etc., is possibly 
to be correlated with their action on hydrolytic processes. 

W. B. 


The Series Spectrum of Hydrogen and the Structure of the 
Atom. N. Bour (Phil. Mag., 1915, (vil; 29, 332—335).—The 
author criticises certain deductions made by Allen (this vol., ii, 
33), in which it*was assumed that the nucleus of the Rutherford 
atom has the properties of a small magnet, in addition to its 
electric charge. The argument put forward shows that the sugges- 
tion of the nuclear magnet can scarcely be considered as supported 
by the accurate measurements made by Curtis (A., 1914, 11, 761) 
of the wave-lengths of the series lines in the hydrogen spectrum. 
In view of the doubling of the hydrogen lines, it seems unjustifi- 
able to compare the results of these measurements with any theo- 
retical formula. Since the distance between the components is 
much greater than the deviations from the Balmer formula, and 
since also the components are of unequal intensity, it is not possible 
to place any satisfactory interpretation on measurements of the 

“centre of gravity” of the lines. As a possible explanation of the 
doubling of the lines, it is suggested that this may be due to the 
orbits of the electron not being circular. H. M. D. 


The Gyroscopic Theory of Atoms and Molecules. A.sert C. 
Crenore (Phil. Mag., 1915, [vi], 29, 310—332. Compare A., 1913, 
ii, 689).—A theoretical paper in which the author develops a theory 
of atomic structure which differs considerably from that of Ruther- 
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ford, according to which the electrons circulate in orbits which are 
very large compared with the radius of the central positive nucleus. 
In the author’s theory the density of the positive and negative 
electricity is the same, and has a constant value which is approxi- 
mately equal to 10" grams per c.c. The mass of the atom is 
accounted for by the larger volume of the positive electricity, the 
ratio of the volumes of the positive and negative electricity being 
the ratio of the masses of the hydrogen atom and the electron. 

It is assumed that there is no radiation of energy from the atom 
so long as the electrons describe circular orbits in the steady state, 
but a disturbance of this state may give rise to rapid nutations 
of the electrons, both natural and forced, which will account for 
the emission of X-rays. If there is more than one electron in the 
same orbit, the natural nutation frequencies are not easily obtained 
from analogy with gyroscopic equations, and it is assumed that 
these frequencies are proportional to the number of electrons per 
ring. This assumption, in combination with the grouping of the 
electrons which has been described previously (loc. cit.), leads to 
a tentative distribution of electrons which will account for the 
K and L series of X-ray spectra. 

Light vibrations are attributed to the precessional frequencies 
of the electrons in their orbits, and it is shown that the principal 
constant in Balmer’s formula for the hydrogen series can be 
expressed in terms of constants characteristic of the hydrogen 
molecule. 

The atomic model described by the author is capable of response 
to any frequency of light, because there are precessional frequencies 
produced in the atom which are proportional to those of the 
impressed force. In this connexion it is pointed out that no form 
of atom, which is capable of resonance at fixed frequencies only, can 
account for the experimental facts relating to the photo-electric 
effect. 

The theory shows further that there is a limiting value of the 
atomic weight in the neighbourhood of uranium. In this region 
the outside ring of electrons is unstable, and comparatively small 
forces suffice to drive an electron outside the region of positive 
electricity leading to an internal readjustment and the display of 
radioactive properties. H. M. D. 


Calculation of the Molecular Dimensions from the Sup- 
position of the Electric Nature of the Quasi-Elastic Atomic 
Forces. J.J. van Laar (Proc. KX. Akad. Wetensch. Amsterdam, 1915, 
17, 877—884. Compare A., 1914, ii, 801).—A theoretical paper, 
in which the author makes use of a formula given by van der 
Waals in order to obtain values for the size of molecules. For 
argon, hydrogen, and helium the values obtained for the molecular 
diameter are 3°5, 3°2, and 3°2x 10-8 cm. respectively. In spite 
of the difference in molecular weight, there is therefore very little 
difference in the molecular diameter. For other, not too complex, 
substances the value obtained rarely exceeds 4 x 10-8 cm. 


H. M. D. 
VOL. CVIII. ii. 7 
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Classification of the Elements. J. R. Ryppere (J. Chim. Phys., 
1914, 12, 585—639).—A grouping of the elements is described, 
which differs in many respects from the Mendeléev system. The 
arrangement involves the view that the atomic weight is not a 
fundamental property of the elements, and hence it is not to be 
expected that the properties will be dependent on the atomic 
weight. The quantities which are substituted for the atomic 
weights, as being of fundamental character, are the successive 
integral numbers commencing with unity. The change of the 
independent variable is based on the idea that the “ordinal 
numbers” correspond with certain states which we designate as 
atoms, and which possess the property of mass. This property 
increases continuously as the corresponding ordinal WV increases, 
although other properties show a more or less pronounced 
periodicity. 

Arranged in the above manner, the elements fall into a series 
of groups containing 4p elements, where p is equal to 1, 2, 3, 
4,... Thus the first group contains four elements, whilst the 
second, third, and fourth groups contain sixteen, thirty-six, and 
sixty-four respectively. Since the known elements terminate with 
uranium (V=94), the first four groups are more than sufficient 
to accommodate all the elements, and actually it is found that the 
elements belonging to the fourth group are confined to the first 
half of this group with the exception of radium (90), thorium (92), 
uranium (94), and three unknown elements (89), (91), and (93). 

The first group, G,, begins with hydrogen (1) and ends with 
helium (4), and between these are two more or less hypothetical 
elements supposed to be identical with coronium (2) and nebulium 
(3). The second group, G, begins with lithium (5) and ends 
with argon (20); the third, G;, begins with potassium (21) and 
ends with xenon (56); whilst the incomplete fourth group, G,, 
begins with cesium (57) and includes all the remaining elements. 

The first half of the fourth group terminates at niton (88), and 
from cesium to niton there are 32 elements, whereas Mendeléev’s 
system requires 36 elements in this interval. Plausible arguments 
are advanced in support of the smaller number which is required 
by the author’s system of classification. 

Although mechanical mass is an attribute which appears to be 
confined to the elements for which V= or >1, it would seem 
that V=0 should correspond with a state of matter, and V=0 is 
supposed to represent the electron, which thus forms the first 
member of the entire series and the only member of the group Gj. 

The author describes his methods by means of which it is possible 
to represent diagrammatically the relations between the groups 
and the periodic recurrence of atomic properties. In one of these, 
the members of the four groups are placed in order along succes- 
sive turns of a spiral. Periodicity in properties is not only deter- 
mined by a complete turn of the spiral, but recurrence of simi- 
larity in properties is also found in elements which occupy 
corresponding positions in the four quadrants of the successive 
turns of the spiral. 
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This periodicity is very clearly shown in respect of the valency 
and the valency relations exhibited by the author’s system are 
discussed in detail. The analysis of the valency relations leads the 
author to the conclusion that the valency of an element is deter- 
mined by the operation of two entirely different factors, one of 
which is independent of the ordinal number J, whilst the other is 
determined by the magnitude of VY. When the first factor only 
operates, the probable valency is three, although the neighbouring 
valencies two and four may also be impressed upon the atom in 
certain cases. The relations exhibited by the valencies are con- 
sidered to add considerable weight to the classification which the 
author describes. H. M. D. 


Electron Conception of Valence. VI. Inorganic Com- 
pounds. J. M. Netson and K. Grorce Fak (J. Amer. Chem. Soc., 
1915, 37, 274--286).—In this paper the electron conception of 
valence (A., 1911, ii, 104, 171; 1913, ii, 768; 1914, ii, 44, 193) is 
applied to the constitution and reactions of inorganic compounds, 
and particularly to the views of chemical structure based on the 
classifications developed by Werner. E. G. 


Modified Kipp Generator. TsroporE CoHEn (J. Amer. Chem. 
Soc., 1915, 37, 145—146).—A simple form of gas generator is 
described, which can be used as a substitute for Kipp’s apparatus, 
and is. particularly suitable for the use of individual students for 
ensuring a ready supply of hydrogen sulphide. 

It consists of three gas bottles, an inverted reservoir bottle for 
the acid, which is connected by rubber tubing to an upright bottle, 
which is in turn connected by a glass tube to another inverted 
bottle containing the ferrous sulphide or other material... The 
reservoir bottle is fitted with a thistle-funnel with bent-up tube 
for admitting the acid, and the generating bottle bears a glass 
tube which passes from the bottom of the bottle downwards through 
the stopper, is then bent outwards at right angles, and has a piece 
of rubber tubing and a pinch-cock at the end. On opening the 
pinch-cock the pressure within the apparatus is released, and acid 
flows down into the upright bottle, whence it is forced up into the 
generating bottle. On closing the pinch-cock, the acid is auto- 
matically driven back into the reservoir bottle. E. G. 


Vacuum and Pressure Stopcocks. Merrie Ranpatt and F. 
RussEL. von Bicnowsky (J. Amer. Chem. Soc., 1915, 3'7, 137—144).— 
A description is given of the form and dimensions of the various 
stopcocks used in the chemical laboratory of the University of 
California. These include different types of vacuum stopcocks, 
pressure stopcocks, and multiple stopcocks. E. (i. 


ABSTRACTS OF CHEMICAL PAPERS. 


Inorganic Chemistry. 


Molecular Weight of Sodium Carbonate and the Atomic 
Weight of Carbon Referred to Silver and Bromine. THEODORE 
W. Kicwarps and Cartes R. Hoover (J. Amer. Chem. Soc., 1915, 
37, 95—107).—The molecular weight of sodium carbonate has 
been determined by the following method. A weighed amount of 
pure, fused sodium carbonate was dissolved in water and 
neutralised exactly with hydrobromic acid. The quantity of silver 
required to precipitate this hydrobromic acid was then determined 
by the usual process. The chemical equivalence between the 
weights of sodium carbonate and silver could thus be simply deter- 
mined, and the silver haloid standard referred directly to sodium 
carbonate. A full account is given of the various precautions 
taken to ensure the purity of the materials and to eliminate all 
sources of error. 

It has been found that 29°43501 grams of sodium carbonate are 
equivalent to 59°91676 grams of silver, and also to a weight of 
dilute hydrobromic acid capable of precipitating 104°3023 grams 
of silver bromide. From the results, the molecular weight of 
sodium carbonate and the atomic weight of carbon have been 
calculated, and found to be 105°995 and 12°005 respectively 
(Ag=107°880; Br=79°916; Na=22°995). If the atomic weight 
of silver is taken as 107°871, and that of sodium 22°993, the atomic 
weight of carbon becomes 12°000. E. G. 


Molecular Weight of Sodium Sulphate and the Atomic 
Weight of Sulphur. TxroporE Witiiam Ricnarps and CHARLES 
R. Hoover (J. Amer. Chem. Soc., 1915, 37, 108—113).-—The 
molecular weight of sodium sulphate has been determined by the 
following method. A weighed amount of pure, fused sodium 
carbonate was treated in a platinum retort with a very slight 
excess of pure sulphuric acid; the solution was freed from carbon 
dioxide and evaporated in a quartz flask with the aid of a current 
of air, but without boiling, and the residual salt was fused and 
weighed. The ratio of the equivalent weights of sodium carbonate 
and sodium sulphate was found to be 1°00000: 1°340155. From 
the value of the molecular weight of sodium carbonate, 105°995, 
when Ag=107°880 (preceding abstract), the molecular weight of 
sodium sulphate was found to be 142°050. Calculating from this 
result, the atomic weight of sulphur becomes 32°060 (Na=22°995 ; 
C=12'005), which agrees well with the value 32-069 obtained by 
Richards and Jones (A., 1907, ii, 685) by the conversion of silver 
sulphate into thé chloride. The mean of these two values, 32°065, 
is regarded as the most trustworthy value hitherto recorded. 

In order to correct the weight of the sodium sulphate obtained 
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in the experiments to the vacuum standard, the density of the 
fused salt was determined, and found to be 2°698. E. G. 


Method of Determining the Hydrates Formed by a Salt. 
H. W. Foote (J. Amer. Chem. Soc., 1915, 37, 288—292).—The 
method described in this paper depends on the fact that the 
addition of a sufficient quantity of sulphuric acid to a saturated 
solution of a hydrated salt with which the acid does not react 
causes the salt to crystallise either as a lower hydrate or in the 
anhydrous form. It is shown that in a series of solubility deter- 
minations of a salt with gradually increasing amounts of sulphuric 
acid, the presence of a pure salt is indicated by varying solubility 
and constant composition of the residue, whilst the presence of 
two salts as a mechanical mixture is indicated by constant solu- 
bility and a residue of variable composition. In this way, the 
detection of all the stable hydrates of a normal sulphate which 
form at a given temperature can be effected, except when an acid 
sulphate is formed before the anhydrous sulphate. 

The method has been applied to the determination of the 
hydrates of copper sulphate at 25°, and the results are plotted as 
a curve showing the range of conditions under which each of the 
three hydrates, CuSO,,5H,O, CuSO,,3H,O, and CuS0O,,H,O, is 
formed. The conditions for the trihydrate are very narrow; the 
pentahydrate has the widest range, being stable in contact with 
solutions containing as much as 49% of sulphuric acid. E. G. 


Search for an Alkali Element of Higher Atomic Weight . 
than Cesium. Gregory Paut Baxter (J. Amer. Chem. Soc., 1915, 
37, 286—288).—A large quantity of cesium nitrate, prepared 
from pollucite, has been submitted to a prolonged fractional 
crystallisation, and the atomic weight of the metal in the least 
soluble fraction has been determined by the analysis of the 
chloride. The average result of the determinations gave the value 
132°82, which agrees closely with that adopted by the International 
Committee on Atomic Weights, namely, 132°81. The experiments 
did not give any indication of the existence of an unknown alkali 
element, and thus confirmed the conclusion arrived at by Richards 
and Archibald (A., 1903, ii, 367), who worked with a much smaller 
quantity of material. E. G. 


Solubility of Strontium Sulphate in Solutions of Calcium 
Salts. M. Rarroand G. Rosst (Gazzetta, 1915, 45, i, 45—50).— 
The authors have determined the solubility, in calcium nitrate 
solutions of various concentrations, of strontium sulphate pre- 
cipitated in the solution. The amount of strontium sulphate dis- 
solved per 1 c.c. increases from 0°0483 gram for a 0°5% calcium 
nitrate solution to 0°1955 gram for a 6% solution. The solubility 
of barium sulphate in water is not affected by the presence of 
calcium chloride or nitrate. These results, obtained gravimetric- 
ally, were confirmed by measurements of the electrical con- 


ductivity. T. H. P. 
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Alloys of Zinc and Manganese. N. Paxravano [witb, in part, 
U. Perret] (Gazzetta, 1915, 45, i, 1—6).—The author bas made 
a thermal study of zinc-manganese alloys containing less than 
about 30% of manganese. The fusion diagram is similar to that of 
the zinc—iron alloys (compare von Vegesack, A., 1907, ii, 170), the 
two compounds MnZn, and MnZn, being formed. The alloys are 
hard and brittle; those containing 5—20% of manganese are 
porous, but those with a greater proportion of manganese are more 


compact. Tt. H. P. 


Lithopone. W. J. O’Brien (J. Physical Chem., 1915, 19, 
113—144).—Lithopone is an intimate mixture of barium sulphate 
and zine sulphide precipitated by mixing solutions of barium 
sulphide and zine sulphate. By special treatment, its physical 
properties are modified so that it becomes suitable for use as a 
pigment. Experiments have been made to ascertain the nature of 
the change which is involved in the darkening of lithopone, and 
also the conditions under which this colour change is retarded or 
inhibited. 

It is found that zine sulphide is reduced in a moist atmosphere 
under the influence of light, with the formation of metallic zinc 
and hydrogen sulphide. To prevent the darkening of the litho- 
pone, it is necessary that the zinc sulphide should be covered by 
a protecting film. A lithopone of this character was obtained by 
producing a film of zinc oxide on the sulphide, the percentage of 
oxide varying from 3 to 5%. Aluminium oxide can be substituted 


for zine oxide, and a film of sulphur retards the colour change. 
H. M. D. 


Revision of the Atomic Weight of Cadmium. III. Electro- 
lytic Determination of Cadmium in Cadmium Chloride. 
Grecory Pavut Baxter and Miner Louis Hartmann (J. Amer. Chem. 
Soec., 1915, 3'7, 113—131).—Perdue and Hulett (A., 1911, ii, 397) 
Laird and Hulett (7rans. Amer. Electrochem. Soc., 1912, 22, 
385), and Quinn and Hulett (A., 1914, ii, 127) determined the 
atomic weight of cadmium by methods of electrolytic deposition, 
and obtained the values 112°30, 112°31, and 112°29 respectively. 
Baxter and Hines (A., 1905, ii, 321), and Baxter, Hines, and 
Frevert (A., 1906, ii, 541) found the atomic weight of cadmium 
to be 112°417 and 112°418. In view of this discrepancy, deter- 
minations have now been made of the cadmium in the anhydrous 
chloride by direct electrolysis. 

It has been found that cadmium material can be rapidly and 
efficiently purified by crystallisation of the bromide. A modified 
form of electrolytic cell with a mercury cathode is described, which 
was found to be very satisfactory for the direct electrolysis of 
cadmium chloride solutions. 

The amount of cadmium in cadmium chloride was found to be 
61°319%, as compared with 61°298% recorded by Quinn and 
Hulett (Joe. cit.). The atomic weight of cadmium, calculated from 
this result, is 112417 (Cl=35°457), which agrees closely with the 
value found by Baxter, Hines, and Frevert from the analysis of 
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cadmium chloride by titration against pure silver. If the atomic 
weight of chlorine is taken as 35°458, that of cadmium becomes 
112°421. 

Cadmium bromide is being investigated by a similar electrolytic 
method, and these results also confirm the higher value for the 
atomic weight of cadmium. E. G. 


Association of Mercuric Chloride in Water Solution. G, A. 
Linuart (J. Amer. Chem. Soc., 1915, 3'7, 258—274).—It is shown 
in this paper that the discordant results obtained in determina- 
tions of the molecular weight of mercuric chloride in aqueous solu- 
tion, and the unusual behaviour of mercuric chloride in distribu- 
tion ratio measurements, are due to the presence in the aqueous 
solution of double molecules of the salt. 

It has been found that when a solution of mercuric chloride in 
benzene is shaken repeatedly with a saturated solution of sodium 
chloride, the mercuric chloride is completely removed owing to 
the formation of complexes, such as NaHgCl, and Na,HgCl,, 
which are practically insoluble in benzene. The mercuric chloride 
in such sodium chloride solutions can be readily estimated by pre- 
cipitation with hydrogen sulphide. 

This method of analysis has rendered it possible to prove the 
existence of double molecules of mercuric chloride in aqueous 
solution by measuring the distribution ratio of mercuric chloride 
between benzene and water at 25° and 40°. The equilibrium 
constants were found to be fairly concordant from extreme dilu- 
tion to saturation for a given temperature, and it may therefore 
be assumed that Hg.Cl, is the only complex in aqueous solutions 
at any concentration and at any temperature between 0° and 100°. 

It is shown that the association of mercuric chloride in aqueous 
solutions can also be established from the results of Morse, and of 
Hantzsch and Vagt on the distribution ratio of mercuric chloride 
between water and toluene, from those of Biltz obtained by cryo- 
scopic measurements, and from those of Kahlenberg, Landsberger, 
and Beckmann obtained by ebullioscopic determinations. E. G. 


Electrolysis of Solutions of the Rare Earths. L. M. Dennis 
and B. J. Lemon (J. Amer. Chem.:Soc., 1915, 3'7, 131—137).—On the 
fractional electrolysis of a neutral solution of the nitrates of 
neodymium, praseodymium, lanthanum, and samarium, the 
lanthanum collects in the last fractions, and can thus be separated 
from the other earths of the didymium group. Lanthanum can 
be satisfactorily separated from praseodymium by this method. 
On the fractional electrolysis of the earths from xenotime, erbium 
collects in the early fractions and yttrium in the later fractions. 
The results of this work indicate that sepaxyations of some of the 
rare earths gan be effected more rapidly and conveniently by this 
method than by the usual methods of fractional crystallisation and 
precipitation. E. G. 


Physical Properties of the Metal Cobalt. Herpert T. Katmus 
and C. Harper (J. Ind. Eng. Chem., 1915, 7, 6—17).—Pure cobalt, 
prepared by reduction of cobalt oxide (A., 1914, ii, 275), was 
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found to have D}’ 8°7918 (unannealed), D{** 8°8105 (annealed), 
Di** 89253 (swaged); m. p., 1478°+1°1°; tensile strength, cast 
and unannealed, 34,400 lb. per sq. in., annealed, 36,980 Ib. 
per sq. in., and, rolled, more than 100,000 lb. per sq. in.; 
compressive strength, cast and unannealed, 122,000 lb. per sq. 
in., annealed, 117,200 Ib. per sq. in.; electrical resistance, 89°64 
10 ohms per cm.’; specific heat, from 0° to 890°, 0°1058+ 
0°0000457¢ + 0°000000066#2. The hardness of cast cobalt is con- 
siderably greater than that of either iron or nickel, being approxi- 
mately 124-0 (load 3500 Ib.). The presence of from 0°06 to 0°3% of 
carbon in the metal increases the tensile and compressive strength 
and the electrical resistance, but has little effect on the hardness. 
Pure cobalt may be machined in a lathe as readily as pure iron or 
nickel, but it is somewhat brittle; cobalt containing a small 
quantity of carbon machines like mild steel,.and, whilst pure cast 
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cobalt cannot be rolled or swaged without developing cracks, cobalt ° 


containing carbon may be rolled or swaged down from cast bars 
to any extent provided that the metal is worked at a red heat. 
W. P. &. 


The Double Salts of Stannous and Potassium Chlorides. 
Tosnitsune Fustmura (Mem. Coll. Sci. Kyoto, 1914, 1, 63—67).—A 
systematic investigation of the system KCl-SnCl,-H,O at 25° has 
shown that the only double salts formed are those represented by 
KCI1,SnCl,,H,0 and 2KC1,SnCl,,2H,O. The solubility data are 
employed in the construction of a graph, in which the ratios 
SnCl,/H,O and KCl/H,O are plotted on rectangular axes. This 
graph shows clearly the limits of existence of the two double salts 
in contact with aqueous solutions. H. M. D. 


Mineralogical Chemistry. 


Separation of the Constituents in a Natural Gas from which 
Gasolene is Condensed. Grorce A. BuRRELL and Frank M. SreBert 
(J. Amer. Chem. Soc., 1915, 3'7, 392—396).—The authors’ method for 
separating a natural gas into its constituent hydrocarbons by 
fractional distillation in a vacuum (A., 1914, ii, 741) has now been 
applied to the analysis of a natural gas obtained at a plant where 
it is treated for the commercial condensation of gasolene. The 
results showed that the gas consisted of methane, 36°8%; ethane, 
32°6; propane, 21°1; butanes (chiefly), 5°8; pentanes and hexanes, 
3°7%. In addition, about 1°0% of nitrogen and 0°03% of carbon 
dioxide were present, but were left out of calculation in the 
analysis. E. G. 


Lawsonite from the Central Coast Ranges of California. 
Austin F. Rocers (Amer. J. Sci., 1915, [iv], 39, 195—112).—A brief 
summary is given of the literature of lawsonite. Two distinct 
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modes of occurrence are recognised: (1) as a secondary mineral in 
slightly altered or saussuritised diorites and gabbros (California, 
Corsica, Piedmont, Gorgona, New Caledonia); (2) as an accessory 
or essential constituent of schists and gneisses, which usually con- 
tain glaucophane (California, Corsica, Piedmont, Hautes-Alpes). 
Several new occurrences are described from Santa Clara and 
Alameda Counties in California. Crystals from Arroya Mocho in 
Alameda County, analysed by H. L. Smatu, gave the following 
results, agreeing with the usual formula H,CaA1,Si,O,): 


Si0,. Al,0;. CaO. CO, HO. Total. 


38°10 32°21 17°74 1°12 10°85 100°02 
L. J. S. 


Meteoric Iron from Sams Valley, Oregon. W. M. Foote 
(Amer. J. Sci. [iv], 1915, 39, 80—86).—This mass of iron, weighing 
nearly 7 kilos., was found in 1894 in the Sams Valley, Jackson 
County, Oregon. The crystalline structure is that of a medium 
octahedrite. D 7°794. Analysis, by J. E. Wuuirrie.p, of the 
nickel-iron (93°781% of the mass) gave I, and of the schreibersite 
(6°194%) the results under IT: 


Fe. Ni. Co. Cu. C. P. s. Si. Total. 
I. 89°357 9°762 0°682 0°017 0°016 nil 0°059 0°009 99'992 
II. 65°13 20°93 _- — — 1394 — — 100-00 


This composition is very similar to that of the Mount Edith 
meteoric iron from Western Australia (A., 1914, ii, 481). 
L. J. S. 


Physical and Chemical Constants of Mineral Waters. F. 
Borpas (Ann. Falsi/., 1914, '7, 387—407).—Results of examinations 
of French mineral waters are given, the following constants being 
recorded: refractive index, capillary pressure, freezing point, 
electrical resistance and conductivity, ionisation, and estimation 
of the total solids, alkalinity, chlorine, nitric nitrogen, and various 
elements characteristic of the waters. W. P. &. 


Analytical Chemistry. 


New Method for Hstimation of Acidity. I. Trauze and R. 
Somoeyi (Intern. Zeitsch. phys.-chem. Biol., 1914, 1, 479—484).—The 
method is based on the observation that the addition of a strong 
capillary-inactive acid (a strong acid which, on dissolving in water, 
does not lower the surface tension of the solvent) to the capillary- 
inactive salt of a weaker capillary-active acid sets the weak 
capillary-active acid free and causes a lowering of surface tension, 
from which the quantity of strong acid added can be calculated. 
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The capillary-inactive salt chosen for employment was the sodium 
salt of isovaleric acid, and the mode of operation for the estima- 
tion of the acidity of various human and animal blood-sera and 
other tissue fluids was to mix 5 c.c. of a 2% solution of sodium 
isovalerate with 0°2 c.c. of serum or other fluid and measure the 
lowering of surface tension by the viscostagonometer at 23°. 

The results are tabulated and compared with the — 


alkalinities obtained by Traube’s method (this vol., i, 95). 
H.W. B. 


Determination of Very Weak Acids and Bases by Means of 
Electrolytic Conductivity Measurements. Ssinxicn1 Horrpa 
(Mem. Coll. Sci. Kyoto, 1914, 1, 35—47).—The electrical conductivities 
of mixtures of aniline and hydrochloric acid and of phenol and 
sodium hydroxide have been determined in dilute aqueous solution 
at 25°. Empirical formule have been deduced, which represent the 
change in conductivity with change in the relative proportions of 
acid and base. It is shown that the change in the conductivity 
may be applied to the estimation of weak acids and bases which 
cannot be estimated by the ordinary methods of alkalimetry or 
acidimetry. In the case of aniline and hydrochloric acid, the 
concentration of aniline in a solution containing 0°02 to 0°04 mol. 
of acid per litre is given by the equation C= —(K,,— K,)/0°2895, 
in which X, is the conductivity of the pure acid solution, and K» 
that of the solution which contains in addition C mols. of aniline 
per litre. The concentration of the phenol in a sodium hydroxide 
solution is related to the change in the conductivity in a similar 
way, but the denominator varies with the concentration of sodium 
hydroxide solution in accordance with the equation: 

C = —(K,,— Ky) / (0°154 + 0°04330;,3), 
in which XK, and C, represent the conductivity and concentration 
of the pure sodium hydroxide solution, X,, that of the solution 
which contains in addition C mols. of phenol per litre. The formula 
may only be applied to solutions for which C;, lies between 0°02 and 
0°04 mol. per litre, and the concentration of phenol must be less 
than 40. 

The conductivity data give the mean value of 2°50 x 10-5 for the 
hydrolysis constant of aniline hydrochloride and 0°95 x 10-4 for 
sodium phenoxide. H. M. D. 


Standardisation of Alkalimetric Solutions. Francis D. Dopcr 
(J. Ind. Eng. Chem., 1915, '7, 29—30).—Potassium hydrogen phthalate 
is recommended for use in standardising alkali solutions. The salt 
has the formula KHC,H,0,, is stable, non-hygroscopic, soluble in 
water, has a high molecular weight, and may be prepared readily 
from phthalic anhydride and potassium hydroxide. W. P. 


New Chemical Hygrometer. Eric K. Rrpgat and A. Hannan 
(Analyst, 1915, 40, 48—54).—The principle of the apparatus described 
depends on the fact that sulphuric acid will completely remove 
the moisture from air at one contact, which is not the case with 
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solid dehydrating substances. The apparatus consists essentially 
of two bulbs of equal capacity (about 20 c.c.) provided at their 
lower ends with mercury reservoirs; above the surface of the 
mercury in one of the bulbs is placed a small quantity of sulphuric 
acid, and the acid ocupies a bulb above the main bulb when this is 
filled with mercury. The upper stem of the other bulb is graduated, 
and the upper stems of both bulbs are connected through a tube 
carrying a three-way tap, this tube also carrying an aniline 
U-gauge provided with a bulb. The sample of air is drawn into 
the bulb provided with the graduated stem, then passed into the 
sulphuric acid bulb, and the diminution in volume ascertained 
from the volume of mercury in the other bulb W. P. 8. 


Detection of Bromides in Presence of Thiocyanates, 
Cyanides, and Ferrocyanides. Louis J. Curtman and Atan G, 
Wikorr (J. Amer. Chem. Soc., 1915, 3'7, 298—301).—Experiments 
have been made to determine the extent to which thiocyanates, 
cyanides, and ferrocyanides interfere with the detection of bromides 
by means of chlorine water. The following method has been devised 
which is capable of detecting 2 mg. of bromine in presence of 
500 mg. of any of these interfering substances. 

The solution to be tested, which should be either neutral or 
slightly acidified with sulphuric acid, is treated with 15 c.c. of a 
saturated solution of sulphur dioxide. The solution is heated until 
it boils, and, whilst still hot, an excess of 2N-copper sulphate 
solution is slowly added with constant stirring. The hot solution 
is filtered, the precipitate washed twice with water, and the wash- 
ings are added to the filtrate, which is then concentrated to about 
5—10 c.c. The liquid is cooled and transferred to a test-tube, 
treated with 1 c.c. of 3N-sulphuric acid and 1 c.c. of 1% potassium 
permanganate, and shaken. About 0°5 c.c. of carbon disulphide is 
now added, and the mixture again shaken. If the carbon disulphide 
becomes yellow, the presence of bromine is indicated. The test can 
be carried out completely in about fifteen minutes. Numerous 
tests have been made, which prove that the method is trustworthy. 

E. G. 


Estimation of Iodine in Pharmaceutical Preparations. 
Cu. Lormanp (Ann. Falsif., 1914, '7, 432—441).—The author discusses 
the methods given in the French codex for the estimation of iodine 
in pharmaceutical preparations; in a few cases the method to be 
used is not prescribed. In the case of tincture of iodine, the official 
method simply estimates the free iodine, and does not take into 
account the hydriodic acid which is always formed, although direc- 
tions are given to test for the presence of this acid. The total quan- 
tity of iodine in this tincture may be estimated by treating 5 grams 
of the sample with sodium hydrogen sulphide, neutralising the 
excess of the latter with sodium hydroxide, acidifying the solution 
with nitric acid, and precipitating the iodide with silver nitrate. 
It is pointed out that a portion of the iodine in iodine—iodide 
ointment enters into combination with the fatty constituents, and 
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that the iodine content diminishes gradually with time for this 
reason. Iodine in iodo-tannin-phosphated wines may be estimated 
by treating the wine with an excess of milk of lime, filtering, acidi- 
fying the filtrate with nitric acid, and precipitating the iodide with 
silver nitrate. W. P. S. 


Use of Mercuric Salts for the Detection of Sulphur Dioxide 
in the Atmosphere. G. Denicis (Ann. Chim. anal., 1915, 20, 10—11; 
from Bull. Soc. pharm. Bordeaux, 1914).—The reagents yielding the 
best results are: (1) 5 grams of mercuric oxide dissolved in 20 c.c. 
of sulphuric acid (D 1°84) and 100 c.c. of water; (2) 5 grams of 
mercuric acetate dissolved in 100 c.c. of water containing 1 c.c. of 
glacial acetic acid; (3) 5 grams of mercuric nitrate dissolved in 
5 c.c. of nitric acid (D 1°39) and 50 c.c. of water. A glass rod 
is dipped in any one of the reagents, then exposed in the atmo- 
sphere to be tested, and its surface, after the exposure, examined 
under the microscope. Characteristic crystals will be observed if 


the atmosphere contains even minute quantities of sulphur dioxide. 
W. P. 8. 


Gaseous Impurities in the Air of Railway Tunnels. 
ATHERTON Serpett and Paitip W. Meserve (U.S. Public Health 
Service, Hygienic Lab. Bull. No. 92, 1914, pp. 1—47) —Eighty-eight 
samples of air from railway tunnels in the city of Baltimore were 
examined; those from tunnels through which steam locomotives 
passed contained on an average 15°1 parts of sulphur dioxide and 
267 parts of carbon monoxide per million parts of air, whilst the 
corresponding figures for a tunnel on an electrified railway were 
2°9 and 25 parts respectively. A review of the available literature 
on the physiological effects of small amounts of these two gases 
showed that the concentrations of the gases which produce an 
unmistakable harmful effect are somewhat greater than the maxi- 
mum amounts which were found in the samples of tunnel air 
examined. On account of the particular conditions under which 
the investigation was made, methods based on the aspiration of 
the sample of air through a small volume of liquid followed by a 
gravimetric or volumetric estimation of the retained sulphur 
dioxide could not be used, but trustworthy results were obtained 
by direct titration with N/1000-iodine solution after applying a 
correction (compare A., 1914, ii, 484). When the samples of air 
were kept in moist bottles, practically the whole of the sulphur 
dioxide disappeared within one hour; in dry bottles the loss 
during the first two hours was usually very small, although in 
the case of very small quantities of the gas an appreciable loss 
was noticed within thirty minutes. Of small amounts of sulphur 
dioxide liberated in a closed room only about 30—60% could be 
recovered. The iodine pentoxide method (A., 1908, ii, 66) was 
used for the estimation of the carbon monoxide, special bulbs, 
having narrow connecting tubes, being employed for the absorption 
of the resulting carbon dioxide and liberated iodine, and the closed 
aspiration system was adopted in passing the sample of air through 
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the apparatus. Analyses of test mixtures of very small quantities 
of carbon monoxide with air showed that from 88% to 98% of the 
former could be recovered. W. P. S. 


The Folin-Farmer Method for the Colorimetric Estimation 
of Nitrogen. Josern ©. Bock and Stantey R. Benepict (J. Biol. Chem., 
1915, 20, 47—59).—The Folin-Farmer method contains certain 
sources of error. The results usually agree with the Kjeldahl 
method within 2 or 3%; the latter method generally gives the 
higher result, but variations between +4 and -—11°8 occur. 
Some modifications are suggested. W. D. H. 


Comparison of the Gunning Copper Method and the 
Kjeldahl—-Gunning—Arnold Method for the Estimation of Nitro- 
gen Ove F. Jensen (J. Ind. Eng. Chem., 1915, 7, 38—39).— With 
dried blood the period of digestion in the Gunning copper method 
should be continued for two hours in order to convert the whole of 
the nitrogen into ammonia, whilst one hour’s digestion is sufficient 
in the Kjeldahl-Gunning-Arnold method. In the case of numerous 
other substances examined, a digestion of one and a-half hours was 
sufficient for either method. The Gunning copper method (use of 
copper sulphate and potassium sulphate) has the advantage over 
the Kjeldahl-Gunning-Arnold method (mercury and potassium 
sulphate) in that the addition of potassium sulphide is unnecessary 
in the distillation of the ammonia; further, in adding the sodium 
hydroxide solution before distilling, the copper sulphate acts as an 
indicator, and a large excess of alkali may be avoided. W. P. 8S. 


Rapid Method of Estimating Nitrates. Epmunp Knecuar (J. 
Soc. Chem. Ind., 1915, 34, 126—127).—The process is based on the 
discovery that nitrates are reduced to ammonia quantitatively and 
almost instantaneously by titanous hydroxide. A solution of the 
nitrate (in amount about equivalent to 0°1 gram of potassium 
nitrate) is treated in a copper flask with an excess of sodium 
hydroxide and about 20 c.c. of commercial titanous sulphate or 
chloride. The ammonia produced is removed by distillation. The 
process is also trustworthy for the estimation of nitrites. C. 8. 


Comparison of a Few Methods for the Estimation of Total 
Phosphoric Acid in Superphosphate. OC. A. Perers (J. Jnd. 
Eng. Chem., 1915, '7, 39—40).—The official (American) method for 
estimating total phospheric acid in superphosphate gives too high 
results unless silica is removed previously by evaporating the 
solution to dryness, treating the residue with dilute nitric acid, 
and filtering the solution. Other methods, such as that described 
by Baxter (A., 1903, ii, 180), Pemberton’s volumetric method, and 
direct precipitation as ammonium magnesium phosphate in the 
presence of ammonium citrate, yield trustworthy results. 


W. P. 8. 
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Destruction of Organic Substances in Urine by Hydrogen 
Peroxide. C. E. Cartson (Ann. Chim. anal., 1915, 20, 16—17; 
from Svensk. farm. Tidscrift, 1914, 65).—In testing urine for arsenic, 
mercury, etc., the preliminary operation for the destruction of the 
organic substances may be carried out by treating 500 grams of 
the sample with an equal weight of 15% hydrogen peroxide solution, 
and evaporating the mixture to dryness; the residue is then trans- 
ferred to a flask, boiled with several successive quantities of 25 c.c. 
of hydrogen peroxide, and again evaporated to dryness. The 
residue is heated slightly, and if any appearance of charring is 
noticed the treatment with hydrogen peroxide is repeated. The 
final residue is then heated at 300° to expel ammonium salts. 


W. P. 8. 


Volumetric Estimation of Silver. C. Deprun (Ann. Falsi/,, 
1914, 7, 407—409).—The strength of the sodium chloride solution 
used in the Gay-Lussac method for the titration of silver is so 
adjusted that, at 15°, 100 c.c. of the solution are equivalent to 
1 gram of silver; if used at other temperatures, the silver-value 
of the solution is altered; thus, at 0°, 100 c.c. of the solution 
(measured at 15°) will measure 99°953 c.c.; at 5°, 99°938 c.c.; at 
10°, 99°956 c.c.; at 20°, 100°092 c.c.; at 25°, 100°205 c.c.; at 30°, 
100°328 c.c.; and at 35°, 100°484 c.c. W. P. &. 


Hlectrolytic Separation of Zinc, Copper and Iron from 
Arsenic. A. K. Batis and C. C. McDonneut (J. Jnd. Eng. Chem., 
1915, 7, 26—29).—Zince, iron, and copper may be separated electro- 
lytically from arsenic by using an electrolyte containing a large 
excess of potassium hydroxide. The arsenic must always be present 
in the higher state of oxidation, The mixture of the metal and 
arsenic is dissolved in 50% potassium hydroxide solution (tartaric 
acid is added in the case of iron and copper), an excess of about 
20 grams of the alkali is added, the mixture is diluted to 95 c.c. 
and submitted to electrolysis, a nickel basin being used for the 
cathode and a rotating platinum paddle for the anode. The 
addition to the electrolyte of 0°2 gram of potassium nitrate renders 
the deposit of zinc more smooth and adherent, whilst 2 grams of 
the nitrate may be added in the case of copper without appreciably 
interfering with the accuracy of the separation. The arsenic may 
be estimated in the solution from the electrolysis. Ww. & & 


Estimation of Copper and Lead in Babbitt Metal. E. W. 
Haeomater (Met. and Chem. Eng., 1914, 12, 753 ; from J. Soc. Chem. Ind., 
1915, 34, 87).—To 1 gram of the alloy ® c.c. of hot water and 
sufficient tartaric acid are added to keep the tin and the antimony 
in solution ; 5 c.c. of nitric acid are added, and the liquid is boiled 
until solution is complete. The solution is heated with 5 c.c. of 
sulphuric acid until nitrous fumes cease to be evolved, charring 
being avoided. The mixture is cooled, 50 c.c. of water are added, 
and the lead sulphate is filtered off. The filtrate is diluted to 
400—500 c.c., and after the addition of 1—2 c.c. of hydrochloric 
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acid the copper is precipitated on a strip of pure aluminium, and 
is estimated in the usual manner. C. 8. 


Separation and Estimation of Aluminium Associated with 
Iron, by the Action of Acetyl Chloride in Acetone. H. D. 
Minnia (Amer. J. Sci., 1915, [iv], 39, 197—200).—Aluminiom 
chloride is precipitated completely, as the hydrated compound, 
AICl,,6H,O, when its concentrated solution is mixed with a solu- 
tion of 1 part of acetyl chloride in 4 parts of acetone; ferric 
chloride remains soluble under these conditions. The solution 
containing aluminium chloride and ferric chloride is evaporated to 
the smallest possible volume, then cooled to 15°, 20 c.c. or more 
of the acetyl chloride—acetone mixture are added drop by drop, the 
precipitate is collected, dried, and converted into oxide by igni- 
tion. The iron may be estimated in the filtrate by precipitation 
as hydroxide. The acetyl chloride employed should be free from 
phosphorus compounds; these are frequently present in ordinary 
acetyl chloride, and cause the iron results to be too high owing to 
the formation of ferric phosphate. W. P. S. 


Reduction of Ferric Sulphate in Acid Solution by Means of 
Cadmium Amalgam for Titration of Iron and Free Sulphuric 
Acid. J. H. Capps and O.«W. Bouks (J. Physical. Chem., 1915, 19, 
65-—75).—In addition to the substances which are usually found 
in naturally occurring waters, mine waters frequently contain free 
sulphuric acid and ferrous and ferric iron. On account of the 
hydrolysis of the ferric salt, the free sulphuric acid cannot be 
estimated by titration with alkali, and the application of the 
hydrogen electrode method yields unsatisfactory results by reason 
of the influence of the platinised platinum electrode on the ferrous— 
ferric equilibrium. 

A satisfactory method for the estimation of the iron and the 
free sulphuric acid in waters of this type has been worked out. 
This involves the reduction of the ferric iron to ferrous by the 
action of cadmium amalgam. The water is placed in a small flask 
provided with a two-holed rubber stopper, through which passes 
a separating funnel for the admission of the amalgam and a tube 
for connecting the flask with a vacuum pump. The air in the 
flask, as well as that in solution, is removed by exhaustion. 
Hydrogen is then admitted, and the amalgam run into the water. 
After shaking for thirty to sixty seconds, the ferric iron is reduced 
and the free acid can be titrated with sodium carbonate solution 
with methyl-orange as indicator. Titration of the reduced solution 
with standard permanganate gives the total iron, whilst ferrous 
iron is obtained by titration of the original water. H. M. D. 


Separation of Tungsten from Molybdenum. Epwarp 
Evtsworta Marpaker (J. Amer. Chem. Soc., 1915, 37, 86—95).— 
The following method for the quantitative separation of tungsten 
and molybdenum is based on Mdivani’s method of estimating 
tungsten (A., 1911, ii, 230). 
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The solution containing sodium tungstate and molybdate is 
heated to boiling and treated with a solution containing 50 grams 
of stannous chloride (SnCl,,2H,O) in 200 c.c. of concentrated hydro- 
chloric acid. The amount of the reagent must be carefully regu- 
lated, and should be used in the proportion of 20 c.c. for each 
0°15 gram of tungsten trioxide. The volume of the solution for 
analysis should be kept between 60 c.c. and 300 c.c. according to 
the quantity of tungsten present. After the mixture has been 
boiled for a few minutes, the blue precipitate (W,O;) is allowed 
to subside, and the supernatant liquid is filtered. The precipitate 
is washed with hot 5% hydrochloric acid until the washings are 
free from molybdenum. The precipitate is collected on the filter 
and allowed to drain, and the filter is then ignited gently in a 
porcelain crucible. The resulting tungsten trioxide is cooled in a 
desiccator and weighed. 

The filtrate and washings are united and evaporated to a small 
volume. If a large amount of molybdenum is present, the solution 
is diluted to 250 c.c. To 50 c.c. of this solution 5—10 grams of 
20-mesh zinc are added. The tin separates as metal, and when 
the precipitation is complete, the solution is filtered, and the tin 
is washed several times with hot water. The washings are added 
to the filtrate and heated to 60°. The reductor flask is charged 
with 20 c.c. of 10% ferric ammonium sulphate and 20 c.c. of the 
“titrating solution” (consisting of 90 grams of manganous 
sulphate, 650 c.c. of water, 175 c.c. of syrupy phosphoric acid, and 
175 c.c. of concentrated sulphuric acid). Fifty c.c. of dilute hydro- 
chloric acid (containing 2°5% of the concentrated acid) are passed 
through the reductor, followed by the solution containing the 
molybdenum, and then by 150 c.c. of the dilute hydrochloric acid, 
and finally by 150 c.c. of hot water. The solution in the flask is 
now titrated with 0°1N-potassium permanganate, and, from the 
result obtained, the amount of molybdenum present is calculated 
(compare Randall, A., 1907, ii, 912). 

The quantity of tungsten in a sodium tungstate solution can 
be estimated by Mdivani’s method if sodium chloride is previously 
added. 


Use of Bettendorf’s Reagent in Testing the Purity of Drugs 
Containing Antimony. Atrrepo PaeniE.to (Boll. Chim, Farm., 
1914, 53, 689—691).—-The fact that certain antimony drugs give 
precipitates with Bettendorf’s reagent, which consists of stannous 
chloride and hydrochloric acid, is shown to be due to reduction of 
the antimony compounds to metallic antimony, and not to the 
presence of arsenic derivatives as impurities. 

Pharmaceutical products containing antimony may, however, be 
examined for the presence of arsenic by means of the official test 
given in the “ Deutsches Arzneibuch ” for antimony pentasulphide : 
0°5 gram of the latter is heated for two minutes at 50—60° and 
. stirred with 5 c.c. of aqueous ammonium carbonate solution satur- 
. ated in the cold; acidification of the filtered liquid with hydro- 
.éhloric acid should not be followed by formation of yellow arsenical 
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flakes within six hours. In the case of any other antimony 
compound, the latter is converted into the pentasulphide, which is 
separated by filtration, and then purified by dissolution in 
ammonium sulphide solution and precipitation by means of hydro 
chloric acid. The purified pentasulphide is then digested with 
ammonium carbonate solution, as described above. T. H. P. 


Titanium Trichloride in Qualitative Analysis. A. Monnizer 
(Ann. Chim. anal., 1915, 20, 1—4).—Titanium trichloride may be 
used as a reagent for the identification of certain metals and 
organic acids, the reactions depending on the reducing property 
of the reagent. Platinum, iridium, and palladium chlorides are 
reduced when heated with titanium trichloride solution, a black 
precipitate of the metal being formed; gold chloride is reduced 
in the cold with the formation of a blue coloration. Tungstates 
give a blue coloration, and molybdates a brown colour, which 
changes to green or blue when the mixture is heated. Vanadates 
are decolorised by titanium trichloride, but a blue coloration 
develops on-heating. Chromates and dichromates are reduced to 
green chromium compounds, selenious acid gives a red precipitate 
of selenium, and telluric acid is reduced when heated with the 
reagent. All these reactions take place most readily in dilute 
hydrochloric acid solution. Sulphur is deposited when sulphurous 
acid, sulphites, or thiosulphates are treated with titanium tri- 
chloride. The following reactions occur when salts of various 
organic acids are heated with titanium trichloride solution: 
Formates and acetates, violet-black precipitates ; oxalates, yellowish- 
brown precipitate; succinates, violet precipitate; tartrates, grey 
precipitate; lactates, blue coloration, no precipitate; benzoates, 
brownish-green precipitate ; salicylates, yellow precipitate; tannin, 
reddish-orange precipitate. A characteristic violet coloration is 
obtained when a citrate solution is boiled with titanium trichloride ; 
this coloration is not affected by the presence of formic, acetic, 
succinic, lactic, and benzoic acids, citric acid inhibiting the reactions 
given by these acids. Oxalic and salicylic acids, however, interfere 
with the reaction yielded by citric acid. W. P. S. 


Estimation of Organic Matter in Potable Water. J. D. 
Fitipro and H. J. Backer (Chem. Weekblad, 1915, 12, 73—78).— 
Carbohydrates and other organic matter present in water are 
oxidised to oxalic acid by permanganate in alkaline solution. To 
avoid the error thus introduced, the solution should be acidified 
before determining the excess of permanganate by titration by the 
iodometric method. A. J. W. 


Separation of the Illuminants in Mixed Coal and Water 
Gas. G. A. Burret and I. W. Ropertson (J. Ind. Eng. Chem. 
1915, 7, 17—21).—The following results were obtained on the 
analysis of a gas consisting of 1 part of carburetted water-gas 
and 3 parts of coal-gas, the method used being that described by 
Burrell and Seibert (A., 1914, ii, 741), in which the various gases 
are separated from each other by fractional distillation at low 
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temperatures ; the figures in parentheses show the figures found by 
ordinary methods of analysis: Carbon dioxide, 2°63 (2°64) ; oxygen, 
0°81 (0°81); carbon monoxide, 13°25 (13°34); hydrogen, 37°33 
(37°04); methane, 31°13 (30°96); ethane, 2°10 (1°82); nitrogen, 
4°23 (4°72); propane, 0°43; ethylene, 6°05; propylene, 0°60; 
butylene, 0°11; benzene, 1°33; (illuminants, 8°67). A method is 
described for the estimation of benzene in coal gas; after water- 
vapour has been removed from the gas, the latter is cooled to 
—78°, and as much gas is removed as possible by means of a 
pump, the cooling medium being then removed and the condensed 
liquid vaporised. The pressure obtained, compared with the 


original pressure of the gas, gives the quantity of benzene in the 
gas. W. P. S. 


Method for the Estimation of Glycerol in Pharmaceutical 
Preparations. C. H. Bricas (Pharm. J., 1915, 94, 157; J. Amer. 
Pharm. Assoc., 1915).—A quantity of the preparation containing 
about 2 grams of glycerol is mixed with 0°5 gram of magnesium 
oxide and 75 c.c. of santal oil and distilled under redticed pressure 
until about two-thirds of the oil has been distilled. The con- 
denser is then rinsed with 100 c.c. of light petroleum, next with 
5 e.c. of water, both of these are added to the distillate, and the 
aqueous portion is separated. The oil solution is now shaken three 
times in succession with 5 c.c. of water, the united aqueous 
extracts are shaken with 30 c.c. of light petroleum to remove any 
traces of oil, the aqueous solution being then evaporated below 
50°, and the residue of glycerol dried for twenty-four hours under 
reduced pressure over sulphuric acid. W. P. S. 


Detection and Estimation of Free or Combined Glycerol. 
Application to Glycerophosphates. Estimation of Phosphorus 
in Glycerophosphates. M. Francors and E. Botsmenu (J. Pharm. 
Chim., 1915, [vii], 11, 49—68).—Glycerol may be identified by heating 
it with potassium hydrogen sulphate, acraldehyde being formed ; 
if the acraldehyde vapours are passed into magenta-sulphurous 
acid reagent, a red coloration is obtained, which changes to blue 
when the solution is heated. Combined glycerol in glycero- 
phosphates may be identified by the same means. The dichromate 
method is recommended for the estimation of glycerol; a large 
excess of dichromate should be employed, the mixture of glycerol 
and dichromate solution must be acidified with concentrated 
sulphuric acid, and the. oxidation continued for two hours at a 
boiling temperature. The same method may be used directly for 
the estimation of glycerol in glycerophosphates. Phosphorus is 
estimated in the latter by heating the substance for two hours 
with potassium dichromate and sulphuric acid, reducing the excess 
of dichromate with sodium sulphite, then adding sodium acetate 
and precipitating the phosphoric acid with molybdic acid reagent. 
The ammonium phosphomolybdate is next converted into 
ammonium magnesium phosphate, and weighed as magnesium 
pyrophosphate. W. P.S. 
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Reaction of 8-Naphthol. J. Katayama and B, Ikepa (J. Pharm. 
Chim., 1915, [vii], 11, 73—74; from Yakugakuzasshi, 1914).—A 
violet coloration is obtained on adding 0°05 c.c. of a 0°01% sodium 
nitrite solution to 1 c.c. of a B-naphthol solution mixed with a few 
drops of concentrated sulphuric acid. The reaction may be 
obtained with 0°0002 gram of B-naphthol per c.c. of solution. 

W. BP. & 


Volumetric Fehling Method using a New Indicator. A. M. 
Breckiter (J. Ind. Eng. Chem., 1915, 7, 37—38).—The method 
described depends on a constant volume of solution at the end of 
the titration, a constant time of boiling, and the use of sodium 
sulphide solution as an external indicator. A preliminary titra- 
tion gives approximately the quantity of the sugar solution re- 
quired to reduce 10 c.c. of Fehling’s solution; towards the end of 
the titration a drop of the solution is added to a drop of 4% 
sodium sulphide solution, the end of the titration being denoted 
by the drop remaining colourless after the suspended cuprous 
oxide has turned black and settled as a precipitate. Ten c.c. of 
Fehling’s solution are then mixed with about 97% of the quantity 
of sugar solution used in the preliminary experiment and sufficient 
water to make the final volume up to 30 c.c., the mixture is boiled 
for one and a-half minutes, and the titration completed, which can 


usually be done by two additions of the sugar solution. 
W. P. S. 


Estimation of Sugar in Small Quantities of Blood. Rosrrr 
C. Lewis and Srantey R. Benepicr (J. Biol. Chem., 1915, 20, 
61—72).—The estimation of sugar in human blood in cases of 
diabetes is most necessary; a review of previous methods is given. 
The new method proposed is performed with 2 c.c. of blood, and 
is colorimetric, the reagents added being picric acid and sodium 
carbonate; the picric acid is added first to the blood, previously 
laked with water; this precipitates all the protein and no sugar; 
the sodium carbonate is then added to the filtrate, which is 
evaporated until precipitation occurs, water is added, and the 
liquid again heated to boiling, made up to volume, and filtered 
into the colorimeter chamber. The figures given show that the 
method is trustworthy. Any traces of creatinine in the blood are 
insufficient to affect the colour values. The normal percentage of 
dextrose in human blood is 0°09 to 0°11, average 0°1%. 

W. D. H. 


Estimation of Formic Acid in Ketchup. C. A. Peters and 
L. P. Howarp (J. Ind. Eng. Chem. 1915, 7, 35—-37).—From 
91 to 92% of the formic acid added to ketchup can be obtained by 
Fincke’s process (A., 1911, ii, 282; 1913, ii, 442); 1000 cc. of 
distillate should be collected, and the formic acid retained in an 
intermediate flask containing calcium carbonate and water. 

W. P.S. 
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Influence of Hydroxy-acids and Lactones on Determina- 
tions of the Chemical Constants of Fatty Acids. C. A. Browne 
(J. Ind. Eng. Chem., 1915, 7, 30—34).—The author discusses the 
influence of hydroxy-fatty acids, particularly those having a pro- 
nounced tendency to form lactones, on the estimation of the acid, 


saponification, ester, and acetyl numbers of fatty acid mixtures. 
W. P. S. 


Estimation of Potassium Hydrogen Tartrate and Tartaric 
Acid. H. Astruc (Ann. Falsif., 1914, 7, 416—417).—The racemate 
method (A., 1910, i, 651; ii, 359; 1911, ii, 666) is recommended 
as being trustworthy. W. P. B. 


Estimation of Total Tartaric Acid and Potassium in Wines. 
A. Kune and A. Lassteur (Ann. Falsif., 1914, 7, 410—416).—The 
total quantity of tartaric acid in wine may be estimated rapidly 
by the following modification of the racemate method (A., 1911, 
ii, 666). Twenty-five c.c. of the wine, 10 c.c. of a 2% ammonium 
l-tartrate solution, and 20 c.c. of a solution containing 16 grams 
of calcium carbonate and 120 c.c. of glacial acetic acid per litre, 
are mixed, and, after thirty minutes, the precipitate of calcium 
racemate is collected, washed, dissolved in dilute sulphuric acid, 
and the solution titrated with potassium permanganate solution. 
Potassium ‘is estimated by the perchlorate method. The ash of 
the wine is treated with a few drops of water and a small quantity 
of perchloric acid solution, the mixture is evaporated to remove 
the greater part, but not all, of the excess of perchloric acid, the 
residue is mixed with alcohol, collected on a filter, and washed 
with alcohol. This residue, containing the potassium perchlorate, 
is then heated with sodium carbonate, and the resulting chloride 
is titrated by Volhard’s process. The method estimates the 
potassium present in the wine in the form of salts of organic acids 
and as sulphate. W. P. S. 


Determination of the Freezing Point of Milk. J. J. van 
Eck, J. D. Fiuippo, F. H. van per Laan, A. Lam, A. vAN RAALTE, and 
L. Tu. Retcner (Chem. Weekblad., 1915, 12, 108--116).—Determina- 
tions of the freezing point of a number of samples of milk have 
proved that the method of Dekhuyzen and that of the Dutch 
“Codex alimentarius” yield equally trustworthy results. 

A. J. W. 


Analysis of Butter (Estimation of Water). Isnarp (Ann. Falsif., 
1914, 7, 442—443)—The amount of water in butter may be 
estimated by separating the aqueous portion (containing the casein, 
etc., in suspension) from the fat, evaporating it, and weighing the 
dry residue. The sum of the weights of this residue and of the 
fat subtracted from the weight of the butter taken for the estima- 
tion gives the quantity of water present. W. P. S. 
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Spermaceti: Its Solidifying and Melting Point. Robert 
Metprum (Chem. News, 1915, 111, 37—39).—The following results 
were obtained in the determination of the solidifying point of 
spermaceti by various methods: Dalican’s method, 45°75°; in 
small-bore tube, 45°75°; by slow cooling, 45°75° to 45°95°; by con- 
tinuous stirring, 45°75°; by opacity method, 45°8° to 46°0°; by 
capillary, 44°7° to 45°0°. Determinations of the m. p. were also 
made by different methods, namely, thermometer-bulb method, 
45°3° to 45°5°; open capillary, 45°1° to 45°4°; closed capillary, 
45°9° to 46°0°; opacity method, 46°0° to 46°4°. Previous re- 
peated heating of the spermaceti at 100° and cooling does not 
affect the solidifying point; further, this constant is not affected 
by the presence in the spermaceti of 0°1% of water, glycerol, or 
oleic acid. The presence of 5% of sperm oil lowers the solidifying 
point by about 0°2°. W. BP. &. 


Method for the Estimation of Unsaponifiable Matter 
Applicable to Ether Extracts, Fats, Oils, and Waxes. J. B. 
Rater (J. Jnd. Eng. Chem., 1915, 7, 34—35).—In the method 
described, the fatty acids are removed from the unsaponifiable 
substances by precipitation from ethereal solution. A quantity of 
about 0°4 gram of the fat is boiled in a flask for one hour with 
20 c.c. of 2N-alcoholic sodium hydroxide solution, the mixture is 
evaporated nearly to dryness and the residue is treated with 3°5 c.c. 
of glacial acetic acid, 50 c.c. of ether, and 25 c.c. of water. When 
the residue has dissolved, the solution is transferred to a separating 
funnel, and the flask is rinsed with five successive quantities of 
20 c.c. of ether. The aqueous layer is then drawn off, the ethereal 
solution is shaken twice with 10 ec.c. of 33% sodium hydroxide 
solution and 25 c.c. of warm water, and next with five successive 
quantities of 30 c.c. of cold water. The ethereal solution is then 
evaporated in a weighed flask, the residue dried at 100°, and 
weighed. To correct for a small quantity of fatty acids retained 
by the unsaponifiable substances, the residue is dissolved in ether, 
the solution shaken with hydrochloric acid, the ethereal solution is 
again evaporated to dryness, the residue dissolved in alcohol and 
titrated with V/10-sodium hydroxide solution; the number of c.c. 
of the latter required is multiplied by 0°028, and the result 
deducted from the weight found previously. W. P. S. 


Substances which Mask the Colour Reactions of Strych- 
nine. Erisio Mame. (Boll. Chim. Farm., 1914, 53, 366—369).— 
Otto’s reaction for strychnine consists in the formation of violet 
streaks in sulphuric acid solution in contact with crystals of 
potassium dichromate, and Mandelin’s reaction in the formation 
of a bluish-violet coloration, changing to violet-red, and, later or on 
addition of water, to red, with a sulphuric acid solution of 
ammonium vanadate. The following compounds, if present in 
large proportion, entirely prevent the appearance of these reactions, 
or, if present in quantities small in comparison with that of the 
alkaloid, weaken the reactions considerably: phenacetin, migranin 
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(mixture of antipyrine, caffeine, and citric acid), o- or p-phenetidine, 
p-aminophenol, “ phenocoll,” salacetol, protocatechuic acid, amino- 
methylenecatechol, dormiol (amylenechloral), guaiacol, acetyl- 
guaiacol, piodoguaiacol, heroine (diacetoxymorphine), helmitol 
(hexamethylenetetramine anhydromethylenecitrate), pyramidone, 
zinc phenolsulphonate, glycerol, and hydrochloric acid. Both re- 
actions are inhibited by even small proportions of phenol, anisole, 
phenetole, B-naphthol, B-naphthy! salicylate, B-naphthyl benzoate, 
and pphenetylcarbamide. Otto’s reaction is prevented by a small 
amount of acetylacetone or phenyl salicylate, but larger quantities 
of these are necessary to interfere with the action of Mandelin’s 
reagent, which then gives a green coloration. Aniline, acetic acid, 
tartaric acid, methylethyldimethylaminomethylearbinyl benzoate 
hydrochloride, and hexamethylenetetramine do not disturb Man- 
delin’s reaction, but diminish the intensity of, or completely pre- 
vent, Otto’s reaction. o-Toluidine and zine lactate inhibit Otto’s 
reaction and render Mandelin’s reaction less marked; the same is 
the case with quinoline and terpenes, with which Mandelin’s reaction 
rapidly disappears, so that the usual changes of colour cannot be 
observed. Piperonaldehyde, lecithin, and papain do not interfere 
with Otto’s reaction appreciably, but modify Mandelin’s reaction. 
In large proportions, antipyrine, o-acetoxybenzoic acid, menthol, 
“analgen,” apolysin (phenetidine citrate), and salicylic acid mask 
Otto’s reaction, and with Mandelin’s reagent give a transitory, 
bluish-green or a stable, dirty green coloration (salicylic acid). 
Both reactions are modified or retarded by preponderating propor- 
tions of citric or piperonylic acid, quinine, euquinine, dextrose, or 
mannitol. 

On the other hand, the red streaks given by anilides with 
potassium dichromate are readily distinguished from those obtained 
with strychnine, and neither of the above reactions is disturbed by 
a large number of compounds in therapeutic use, these including 
caffeine, “salophene,”’ amygdophenine (phenylglycolyl-p-pheneti- 
dine), theobromine, o0-benzoicsulphinide, saligenin, sulphonal, 
trional, tetronal, veronal, and antithermine (levulic acid phenyl- 
hydrazone). 

In the toxicological investigation of strychnine, the latter may 
be separated from extraneous substances by taking advantage of 
its almost. complete insolubility in cold water, absolute alcohol, and 
anhydrous ether, its very slight solubility in boiling water, its slight 
solubility in cold 90% alcohol, benzene, carbon tetrachloride, amyl 
alcohol, glycerol, light petroleum, and carbon disulphide, and its 
ready solubility in chloroform. a. B. P. 


Analysis of Tanning Materials. I. An Improved Basic 
Chloride Shake Method. Hvucn Garner Bennett (J. Soc. Chem. 
Ind., 1914, 33, 1182—1184).—The “basic chloride shake method” 
now in use as the official method for the analysis of tanning 
materials does not sharply distinguish between the tannin and 
non-tannin content of the material, a considerable proportion of 
non-tannin substances being absorbed by the hide powder and 
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reported as tannin. The author suggests that more trustworthy 
results would be obtained, that is, the tannin content would be 
lower, and the non-tannin content higher, if the method were 
modified as follows: (1) The hide powder to be exactly neutralised 
before chroming. (2) Only 5 grams of hide powder to be used for 
each analysis. (3) To 100 c.c. of infusion of ordinary strength, 
100 c.c. of water to be added before the prepared hide powder, and 
the total volume to be made up to 220 c.c.; any convenient aliquot 
portion of the solution may be evaporated, and the residue weighed. 
(4) The chroming liquor to be a solution of the salt Cr.(OH),Cl, 
instead of Cr,(OH),Cl. W. P. 8. 


Analysis of Tanning Materials. II. Tannery Liquors. Huan 
GarneRk Bennett (J. Soc. Chem. dnd., 1914, 33, 1184—1186).—The 
modified basic chloride method (see preceding abstract) is more 
trustworthy than the usual method when applied to the analysis 
of used tan liquors. The liquor is filtered, and diluted so as to 
contain from 0°17 to 0°23% of tannin; 50 c.c. or less of this solu- 
tion are evaporated with the addition of 5 c.c. of 0°5% tartaric 
acid solution, and the residue is dried for one hour at 100°. The 
weight of the residue, less that of the added tartaric acid, gives 
the total solids present. One hundred c.c. of the solution are then 
mixed with 2°5 grams of neutralised and chromed hide powder, 
12°5 c.c. of water, less the amount contained in the hide powder, 
are added, the mixture is shaken for fifteen minutes, filtered, and 
the solids estimated by evaporating 55 c.c. or less of the filtrate 
with the addition of tartaric acid. The result gives the quantity 
of non-tannins in the liquor. The hide powder is prepared for use 
by estimating the moisture in it, then neutralising a portion 
equivalent to 2°5 grams of the dry powder, after the addition of 
ten times its weight of water, and treating it with 0°5 cc. of a 
solution obtained by dissolving 100 grams of crystallised chromic 
chloride and 40 grams of anhydrous sodium carbonate in 1 litre of 
water. The hide powder and chrome solution are shaken for one 
hour, the powder is then washed until free from chlorides, squeezed 
to contain about 70% of water, and weighed ; the quantity of water 
remaining in the 2°5 grams of hide powder is thus ascertained. 

W. P. 8. 


Tannins of Valonia, Oakwood, and Chestnutwood. Huan 
GaRNneR Bennett (J. Soc. Chem. Ind., 1914, 33, 1186—1187).—These 
three tannins may be distinguished from each other by the action 
of bromine water on a solution of the products obtained when the 
solid extracts are submitted to dry distillation. The extract is 
heated in a test-tube provided with a delivery tube, and the dis- 
tillate is received in another tube. The distillate is then shaken 
with 15 e.c. of water, the mixture is filtered, and the filtrate treated 
with an excess of bromine water. Under this treatment, valonia 
yields a dense, yellow, crystalline precipitate of tribromophenol 
bromide, m. p. 139—141° (decomp.); the precipitate should be 
washed with cold alcohol before the melting point is determined. 
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The distillate from chestnut tannin does not give a precipitate with 
bromine, whilst that from oakwood tannin yields a turbidity only. 
W. FP. &. 


The Catalytic Reactions of Blood. I. The Factors Involved 
in the Benzidine Test for Occult Blood. W.G. Lyzz, L. J. Curt- 
man, and J. T. W. Marswaut (J. Biol. Chem., 1914, 19, 445—457).— 
The sensitiveness of the test is influenced by the relative concen- 
trations of the reagents used—benzidine, acetic acid, and hydrogen 
peroxide. Under favourable conditions, occult blood can _ be 
detected when diluted one to five million times. But if inhibiting 
substances are present, the reagent can be made more resistant to 
them by increasing the strength of the benzidine, but then it fails 
to respond to very dilute blood. The acetic acid merely holds the 
benzidine in solution; excess lessens the delicacy of the test and 
increases the speed of fading. The peroxide supplies the necessary 
oxygen, and bleaches the blue colour; excess must therefore be 
avoided ; excess further destroys the catalytic power of the blood, 
and, by reacting with benzidine, produces inhibitory substances. 
The water used should have been distilled in glass vessels. The 
peroxide should be added last. W. D. H. 


Identification of Traces of Bilirubin in Albuminous Fluids 
A. A. Hymans vAN DEN Berou and J. ;J. DE La Fontaine SCHLUITER 
(Proc. K, Akad. Wetensch. Amsterdam, 1914, 17, 807—810).—To 
detect with certainty the presence of small quantities of bilirubin 
in blood serum or other albuminous fluid, 20 c.c. of pure acetone 
are added to 10 ¢.c. of the serum, and the more or less intensely 
yellow solution, after removal of the albumin precipitate, is 
evaporated in a vacuum at the ordinary temperature until the 
acetone has been removed. The residual aqueous solution is treated 
with ether to remove the fatty substances, 2 c.c. of chloroform are 
added, and the mixture is faintly acidified with hydrochloric acid 
and well shaken. The chloroform solution containing the bili- 
rubin is thoroughly washed with water to remove all the hydro- 
chloric acid, and is dried, if necessary, with anhydrous sodium 
sulphate. Bilirubin can be detected in the yellow chloroferm solu- 
tion by the usual tests, by the reactions of Gmelin and of Ehrlich, 
and by the isolation of yellow, microscopic crystals. 

The following remarkable observation has been made during the 
examination of the serum of two patients suffering from obstructive 
jaundice, and only in these two cases. After the blood serum had 
been treated by the preceding method, the final chloroform solution 
was allowed to evaporate slowly at 0°; when the concentration had 
reached a certain value the yellow colour of the solution changed 
suddenly to green, evidently owing to a change of bilirubin to 
biliverdin. C. Sx’ 
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The Density of Liquid Hydrogen and the Refractive Index 
and Dispersion of Liquid Hydrogen and Liquid Nitrogen. 
Hersert Avoustin (Ann. Physik, 1915,-[iv], 46, 419—445).—The 
density of liquid hydrogen was determined by the displacement 
method using a cylindrical plummet of fused quartz. The mean 
value obtained is 0°07105 at — 252°83° and 745°52 mm. The refrac- 
tive indices were obtained by the method of total reflexion. The 
values for liquid hydrogen at —252°83° and 745°52 mm. and for 
liquid nitrogen at —195°83° and 745°12 mm. are recorded for 
several different wave-lengths, as in the following series, the 
numbers for nitrogen being enclosed in brackets: A 656°3, 1°10924 
(1°19715); A579°0, 1:10974 (1°19746); 2546-1, 1°11003 (1°19788) ; 
A435°9, 1°11179 (1°20010); A404°7, 1°11262 (1°20125). 

According to Wiener, the Lorenz-Lorentz formula for the refrac- 
tivity should be written in the form (n?—1)/(n?+w)d, where w is 
a quantity which depends on the configuration of the molecules. 
By applying the formula to the data for the refractivity of 
hydrogen and nitrogen in the liquid and gaseous states, the value 
of w for hydrogen is found equal to 2°00+0°02, and for nitrogen 
equal to 2°12+0°02. The conclusion drawn from these numbers is 
that hydrogen behaves dielectrically as if its molecules were spheri- 
cal, whilst the behaviour of nitrogen suggests that the molecules are 
only approximately spherical. H. M. D. 


The Double Bands [in the Spectrum] of the Residual Rays 
of Diatomic Substances. W. C. Manperstoor (Physikal. Zeitsch., 
1915, 16, 36—37).—The author directs attention to the similarity 
in the double bands which occur in the ultra-red spectra of 
diatomic gases and in the residual ray spectra of diatomic solid 
substances such as the halogen compounds of the alkali metals and 
of silver. Calculation shows that the distance between the atoms 
is approximately the same in the two cases, but the force with 
which the atoms are held in position appears to be considerably 
greater in the case of the molecules of gases. H. M. D. 


The Conditions of Emission of Certain Band Spectra of 
Nitrogen and Carbon. R. Sergnicer (Physikal. Zeitsch., 1915, 16, 
55—59).—In a previous paper (Gehrcke and Seeliger, A., 1912, ii, 
517) it has been shown that the luminosity of various gases bom- 
barded by cathode rays changes in colour and intensity when the 
velocity of the cathode rays is altered. The method of experiment 
has now been applied to the determination of the conditions which 
give rise to the emission of certain banded spectra. 

The results obtained show that the nitrogen bands of the second 
positive group are strongly excited by slow cathode rays 
(<20 volts), feebly by cathode rays of greater velocity, and not 
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at all by canal rays. On the other hand, the negative nitrogen 
bands are most readily excited by high-speed cathode rays, and to 
a smaller extent by slow cathode rays and canal rays. The bands 
of carbon and its compounds appear to be excited equally well 
by both slow and fast rays. Canal rays give rise to a feeble 
emission of the cyanogen and the hydrocarbon bands, and also 
the Swan spectrum, but the carbon monoxide bands are not excited 
by the positive rays. H. M. D. 


A New Type of Series in the Band Spectrum Associated 
with Helium. A. Fowzer (Proc. Roy. Soc., 1915, [A], 91, 208—216). 
—The band spectrum described by Curtis (A., 1913, ii, 811) and 
Goldstein wo 539) has been subjected to a preliminary analysis. 
It is found that some of the bands have double and others single 
bands. The double-headed bands are not distributed according to 
the usual law of band spectra, but can be arranged in two series 
of the type hitherto exclusively associated with line spectra. Nine 
bands belonging to the main series of doublets have been identi- 
fied, as well as four belonging to the fainter second series. Both 
series can be approximately represented by the usual formule 
involving the Rydberg constant. 

The two series of double-headed bands are comparable with the 
principal and diffuse series associated with line spectra, although 
the usual relation between such series is not indicated with 
certainty, and nothing corresponding with the sharp series has as 
yet been identified. The doublet separations are not in accordance 
with those exhibited by line spectra; they diminish in passing 
along the series, but do not vanish at the limit. 

The single-headed bands have also been examined, but no regu- 
larity in the arrangement has been recognised. H. M. D. 


Displacements in Certain Spectral Lines of Zinc and 
Titanium. Genevieve V. Morrow (Phil. Mag., 1915, [vi], 29, 
394—407).—The question of the displacement of spectral lines has 
been studied by accurate wave-length measurements of seven lines 
in the are and spark spectra of zinc and of thirteen lines in the 
spectra of titanium. The results obtained show that the wave- 
lengths are not absolutely constant, but that the lines are shifted 
towards the red under certain conditions. In general, the wave- 
lengths of the lires in the spark spectrum are greater than those 
in the are spectrum, but the amount of the displacement of the 
different lines varies very considerably. In the are spectrum, the 
displacement increases with the current, and this is attributed to 
an increase in the density of the vapour. The wavelengths of the 
measured lines are not sensibly affected by the presence of other 
elements in the are or spark, and seem to be determined by the 
density of the vapour of the metal under examination. 

It is pointed out that over-exposure of the plates may readily 
give rise to errors in measurements of this kind. An apparent 
alteration of the wavelength may be found which is really due to 
unsymmetrical broadening of the silver deposit on the plate. 

H. M. D. 
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The Spectra of Ordinary Lead and Lead of Radioactive 
Origin. Tuomas R. Merton (Proc. Roy.{Soc., 1915, [A], 91, 198—201).— 
A comparison has been made of the wave-lengths of some of the 
principal lines in the spectra of ordinary lead and of lead from 
Joachimsthal pitchblende. The spectra were produced in the 
carbon arc, the carbons being cored with the pitchblende residues 
or with iron oxide containing a little ordinary lead. Photographs, 
obtained with a concave grating spectrograph, in which the two 
spectra were juxtaposed, show that the lead lines are identical. 
From measurements of the lines between 3500 and A4100 made 
with a Hilger micrometer, it may be concluded that any difference 
in wave-length does not exceed 0°03 A.U. 

A more accurate analysis of the line 44058 was made by photo- 
graphing the ring systems produced by a Fabry and Perot étalon. 
Measurements of the diameters of the interference rings agree 
within the limits of experimental error, and calculation shows 
that any difference in the wavelength of the line 44058 in the 


spectra of ordinary and radioactive lead cannot exceed 0°003 A.U. 
H. M. D. 


The Spectrum of Gadolinium. E. Pautson}(Physikal. Zeitsch., 
1915, 16, 7—8).—The spectrum of gadolinium contains seven 
groups of lines which are characterised by constant differences 
between the wavenumbers of corresponding members of the several 
groups. A similar relation has already been pointed out in refer- 
ence to the palladium spectrum (this vol., ii, 34). H. M. D. 


Internally Complex Salts. XIV. Light Absorption with 
Internally Complex Salts. H. Ley and H. Heace (Ber., 1915, 
48, 70—85).—The absorption of the cupric salts of the amino- 
acids glycine, a- and f-alanines, piperidinoacetic acid, a8-diamino- 
propionic acid, anilinoacetic acid, and aceturic acid has been 
examined in the visible and the ultra-violet spectrum. 

In the visible spectrum it is found that the “leaflet” and 
“needle” forms of copper glycine in aqueous solution possess identi- 
cal absorptive power, which is considerably influenced by the 
addition of ammonia. The introduction of substituents into 
glycine at the methylene group causes an appreciable but not 
radical alteration in the colour of the copper salt, but substitution 
at the amino-group causes a much greater effect. The introduc- 
tion of a second amino-group also considerably affects the colour 
of the copper salt. In the red and the yellow of the visible 
spectrum all the above salts show a more marked absorption than 
copper sulphate. 

In the ultra-violet region the formation of an internally complex 
salt from the cupric cathion and the anion of an aminoacetic acid 
ls accompanied by a marked bathochromic effect. 

The results are discussed in their bearing on the existence of 
subsidiary valencies in the respective molecules of the salts and the 
part played by these subsidiary valencies in the formation of 


internally complex salts. D. ¥. T. 
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The Absorption Spectrum of Chlorophyll. II. D. van Gui 
(Ann. Physik., 1915, [iv], 46, 147—156. Compare ibid., 1907, 23, 
277).—The ultra-red absorption of pure chlorophyll has been 
investigated in carbon disulphide solution by observations extend- 
ing from A=570 pu to A=3540 py. Chlorophyll-A shows a strong 
band with a maximum at A650 and also a secondary band with 
a maximum between A800 and A900. In this region, chloro- 
phyll-B shows maximum absorption at A630, but there is no 
evidence of a secondary band at A 800—900. 

Between A 1000 and A 3200 there are no absorption bands, but 
both chlorophyll-A and -B show fairly strong absorption between 
A 3300 and A3540. In both cases the absorption curves exhibit a 
principal maximum at A 3400 and a secondary maximum at A 3500. 

H. M. D. 


The Constitution of the Aminoazo-compounds. Epwarp 
CuarLtes Cyrit Baty and Ropert Ernest Victor Hampson (7rans., 
1915, 107, 248—-255).—The bluish-red colour of aminoazobenzene 
hydrochloride can be easily explained by attributing to it the 
quinonoid structure Ph-NH-N:C,H,NH,Cl, and this formula 
appears to be supported by the yellow colour of the ammonium salt 

Ph-N,°C,H,-NMe,I 
(compare Hewitt and Thole, T., 1910, 97, 511). Further investi- 
gations by Hantzsch (A., 1907, i, 536) reveal considerable diffi- 
culties in the way of this simple explanation, and have led to the 
proposal of three possible formule for the constitution of the 
salts of aminoazobenzene, namely, 
Ph-N:N-C,H,NH,,HX, Ph-N,(HX)°C,;H,-NH,, and 
Ph-NH-N:C,H,-NH,X, 

each of these formule being characterised by a different type of 
absorption spectrum. 

The authors have re-investigated the absorption spectra of azo- 
benzene, aminoazobenzene, dimethylaminoazobenzene, and benzene- 
azophenyltrimethylammonium iodide under various conditions. 
In preparing solutions of aminoazobenzene hydrochloride it is 
found sufficient to add 1% of hydrochloric acid to an alcoholic 
solution of the parent base when the characteristic bluish-red 
colour is developed. If, now, 1% of hydrochloric acid is added to 
an alcoholic solution of benzeneazophenyltrimethylammonium 
iodide the solution turns red and exhibits an absorption spectrum 
which is quite different from that of the parent compound when 
dissolved in alcohol or in concentrated sulphuric acid. Since the 
explanation of the colour change must be the same in each case, it 
seems impossible to attribute the effect to the formation of the 
quinonoid salt. 

The authors are led to the conclusion that it is unnecessary to 
consider an absorption curve as characteristic of a particular 
primary structure. All the phenomena can be simply explained 
by the conception of molecular fields of force and the opening-up 
of these by the solvent, with the result that other light waves are 
absorbed. Considering the substances here dealt with, they can 
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all show four absorption bands, namely, about 1/A=1900, 2300, 
2600, and 3200. The nature of the solvent determines which of 
these different powers of absorption are called into play. The 
effect of the solvent depends to a certain extent on the nature of 
the affinity of the molecule. Each power of absorbing a definite 
light vibration is characteristic of the molecules of the azo-com- 
pounds dealt with, but these powers are latent, and are called 
into play by the use of the proper solvent. The existence of 
several possibilities possessed by one and the same substance of 
absorbing different light waves has been discussed by Baly (A., 
1914, ii, 318), and it has been shown that all such absorption bands 
in the ultra-violet and visible regions of the spectrum are directly 
connected with a fundamental vibration in the infra-red, which is 
known to be characteristic of the substance itself, and not of any 
structural isomeride, and therefore the visible and ultra-violet 
absorption bands must also be characteristic of the substance itself, 
and not of any structural isomeride. An attempt to explain all 
such absorptive powers by different structural formule only leads 
to an impasse. H. W. 


Phosphorescent Selenides of the Alkaline Earth Metals. 
Fritz Kitretmann (Ann. Physik, 1915, [iv], 46, 177—196).—In 
continuation of the work of Pauli (A., 1912, ii, 714), the author 
has prepared a further series of phosphorescent alkaline earth 
metal selenides, and made a comparative study of their phosphor- 
escent properties. In all the active preparations, which contained 
copper, manganese, bismuth, lead, silver, zinc, nickel, or antimony 
as the metallic “impurity,” the phosphorescent light was found to 
show a maximum near the red end of the spectrum. By projecting 
a bright spectrum on a layer of the phosphorescent sulphide, it 
was possible to obtain approximately the connexion between the 
incident radiation and the phosphorescent emission. This con- 
nexion is illustrated by a series of curves in which the approxi- 
mate intensities are plotted against the wave-length. These curves 
show that the phosphorescent band has its maximum in all cases 
at a greater wave-length than that which corresponds with the 
exciting light. 

The influence of temperature on the behaviour of the phos- 
phorescent selenides was also examined, and the previous conclusion 
confirmed, namely, that the upper temperature limit, above which 
the selenides are inactive, is in general lower than for the corre- 
sponding sulphides. 

So far as the visible spectrum is concerned, the number of 
phosphorescent bands exhibited by the selenide is small in com- 
parison with that shown by the sulphides. The chief maxima 
are also found to be displaced towards the red end of the spectrum 
as compared with the maxima characteristic of the corresponding 
sulphides. The intensity and the duration of the phosphorescence 
are also much smaller for the selenides than for the sulphides. The 
relation between the two groups of active substances is discussed 
with reference to Lenard’s theory. H. M. D. 
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Magnetic Rotatory Power of Liquefied Gases. J. Cnaupirer 
(Ann. Physique, 1914, [ix], 2, 127—141)—The magnetic rotatory 
power and rotatory dispersion of liquid oxygen, nitrogen, sulphur 
dioxide, carbon dioxide, carbon disulphide, and methyl chloride 
have been investigated. From observations made with light of 
wave-length A=626, 610, 589, 578, 546, 501, and 436yp, it is 
found that the magnetic rotation for nitrogen, sulphur dioxide, 
and methyl chloride varies approximately in the inverse ratio of 
the square of the wave-length of the light employed. The dis- 
persion shown by carbon dioxide and carbon disulphide is much 
greater than that required by Biot’s law, whilst oxygen diverges 
from this law in the opposite direction in that its rotatory disper- 
sive power is much too small. 

The following values of the magnetic rotatory power for the 
D line are recorded, these numbers representing the rotation pro- 
duced by a column of liquid 1 cm. in length with a magnetic field 
strength of 1 Gauss. The temperatures of the observation are 
indicated in brackets. Nitrogen (—195°5°), 0°415x 10-2; oxygen 
(—182°5°), 0°782x10-2; sulphur dioxide (—10°), 1°8x10-2; 
methyl chloride (18°), 1°29x10-2; carbon dioxide (26°), 
0°207 x 10-2; carbon disulphide (18°), 4°30 x 10-2. 

Assuming that the magnetic rotatory power remains unchanged 
when the substance passes from the liquid to the gaseous state, the 
author has calculated the rotatory power of oxygen, nitrogen, 
carbon dioxide, sulphur dioxide, and nitrous oxide as gases at 
N.T.P. The values thus obtained agree fairly well with those 
deduced from the direct measurements of Becquerel and Siertsema. 


H. M. D. 


Refraction and Magnetic Rotation of Acetylenic Com- 
pounds. Cx. Mourrv, P. Ta. Mutter and J. Varin (Ann. Chim., 
1914, fix], 2. 269—280).—A more detailed account of work already 
published (compare A., 1906, ii, 1; 1913, ii, 994). W. G. 


Condensation Nuclei produced by the Action of Light on 
Iodine Vapour. MHaroxtp Perauine (Phil. Mag.. 1915, [vi], 29, 
413—419. Compare Owen and Pealing, A., 1911, ii, 353)—A 
further study has been made of the formation of nuclei which 
occurs when light is allowed to fall on a mixture of moist air and 
iodine vapour. The majority of the experiments were made with 
moist air which had been admitted to the expansion chamber after 
passing through a plug of glass-wool. The most important new 
fact established is that the effect, after having become inappre- 
ciable, can be renewed by drawing carefully purified water over 
the surface of the glass-wool. This would seem to show that the 
formation of nuclei is not dependent on traces of foreign substances 
on the glass-wool or in the water. These observations furnish, 
therefore, further support for the view that the nuclei are formed 
as a result of chemical action. Of various possibilities, the balance 
of evidence suggests that the reaction takes place between iodine 
and oxygen and probably water-vapour, and that this change 1s 
catalytically influenced by the glass. 
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The objections put forward by Ramsauer against this view have 
been examined, and facts which disagree with this author’s inter- 
pretation of the phenomenon are also cited. There is no evidence 
whatever of the formation of hydriodic acid, which should be 
detectable if the formation of nuclei is due to the changes 
H,O+1I,=HI+HIO, HIO+0,=HI+0;, as _ suggested by 
Ramsauer. H. M. D. 


Photochemical Formation of Electrolytes. Marcet Bott 
(Ann. Physique, 1914, [ix], 2, 5—54, 226—268).—A comprehensive 
study has been made of the photochemical decomposition of the 
chloroplatinic acids in very dilute aqueous solution, and some 
observations relating to the decomposition of oxalic acid in presence 
of uranyl nitrate are also described. 

The progress of the photochemical reactions was determined by 
measuring the accompanying increase in the electrical conductivit 
of the solution. In view of the high dilution (v=10,000), Kohl- 
rausch’s method could not be employed, but a method of measur- 
ing high resistances has been worked out, which involves the use 
of an alternating current and a quadrant electrometer as null 
instrument, and affords accurate results even in very dilute 
solution. 

In a preliminary series of experiments, in which the solutions 
were exposed to the light rays emitted by a mercury quartz lamp, 
it was found that the photochemical decomposition of all the 
chloroplatinic acids proceeds in agreement with the formula for a 
bimolecular reaction. In all cases the reaction is practically 
complete, and from the observed differences between the final and 
initial conductivities it would seem that two molecules of hexa-, 
penta-, tetra-, di- and mono-chloroplatinic acid give rise respectively 
to 11, 9, 7, 3, and 1 molecules of hydrochloric acid. According to 
these observations, the several photochemical reactions may be 
represented by the following general equation: 

2H,PtCl,(OH),-, + (2n —1)H,O= 

(2n —1)HCl+ H,PtCl(OH);,H,Pt(OH),, 
where n=6, 5, 4, 2, or 1. The solutions, which are obtained when 
the photochemical decomposition has run its course, are metastable, 
and as a general rule deposit a reddish-brown precipitate of platinic 
hydroxide. This change is accompanied by a further rise in the 
conductivity of the solution corresponding with the liberation of 
another molecule of hydrochloric acid as represented by the 
equation H,PtCl(OH),,H,Pt(OH), + H,O = HCl + 2H,Pt(OH),. 

The fact that the above photochemical changes are bimolecular 
is of particular interest in view of Luther’s opinion (Zertsch. 
Elektrochem., 1908, 14, 450) that such reactions are always 
unimolecular. 

Experiments with tetrachloroplatinic acid, in which the solutions 
were subjected to the influence of monochromatic ultra-violet light 
(A 2536 and A 2655), have shown that the reaction velocity is pro- 
portional to the intensity of the incident radiation. Absorption of 
the active rays takes place in accordance with the exponential 
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formula representing the combination of Beer’s and Lambert’s 
law. Under these circumstances, the photochemical decomposition 
of the chloroplatinic acids can be made use of in the construction 
of a chemical actinometer covering a range which extends from the 
yellow to the extreme ultra-violet. 

From observations made with monochromatic light of wave- 
length varying from A 2378 to 5460, it is found that the reaction 
velocity increases with the frequency according to an exponential 
formula. For light of definite wave-length, the velocity increases 
considerably with rise of temperature. 

The chief results obtained in the investigation are summarised 
in the formula V=¢Me~lI,c.(1—e-x)/x, in which M_ the 
molecular weight of the substance, ¢ and a numbers which depend 
on the photochemical sensitiveness (photochemical lability), and 
x the molecular absorption, are constants, in terms of which the 
velocity v of the reaction is represented as a function of the 
molecular concentration c, the thickness of the absorbing layer J, 
and the intensity Z, of the incident radiation of which the 
frequency is v. 

The experiments relating to the photochemical decomposition 
of oxalic acid indicate that this reaction is unimolecular, and from 
the total change in the electrical conductivity the author draws 
the conclusion that the chemical reaction corresponds with the 
equation H,C,0,+0O=2C0,+H,O. The uranyl nitrate present 
in the solutions acts as a catalyst. In agreement with the observed 
unimolecular character of the reaction, it is found that the velocity 
is proportional to the quantity of light absorbed by the solution, 
and that this proportionality is independent of the concentration 
of the oxalic acid. 

The applicability of Bodenstein’s theory (A., 1913, ii, 819) to the 
two reactions studied has been investigated by a series of special 
experiments. The results obtained show that the speed of these 
reactions is not appreciably affected by those agencies which are 
known to have an influence on the number and concentration of 
free electrons. The conclusion is drawn that these photochemical 
changes do not conform to the theory and the classification of 
photochemical changes which has heen suggested by Bodenstein. 

Finally, the experimental data have been examined from the 
point of view of the quantum theory. The ratio hv/e, where 
e is the energy absorbed in the decomposition of a molecule, v is 
the frequency of the incident radiation, and A Planck’s constant, 
affords a measure of the number of molecules which are decom- 
posed by one quantum of energy. In the case of tetrachloro- 
platinic acid the value of hv/e decreases from 4°9 for light of wave- 
length A 2378 to 0°004 for the wavelength A5460. According to 
Einstein’s law of photochemical equivalence, hv/e=1, but the con- 
ditions required for the realisation of this relation are by no 
means satisfied by the two photochemical changes which have been 
submitted to examination. Under these circumstances, the enorm- 
ous divergences actually observed cannot be put forward as an 
argument against Einstein’s views. H. M. D. 


ney ceote 


GENERAL AND PHYSICAL CHEMISTRY. ii. 125 


Chemical Actions of Light. XXXI. Autoxidations. 
VIII. Gracomo Cramictan and P, Sitper ( Ber., 1915, 48, 181—187). 
—The behaviour of nicotine and piperidine in the presence of 
oxygen towards light has been studied. 

Three 5-litre flasks, each containing 12 grams of nicotine dis- 
solved in 100 c.c. of water and filled with oxygen, were exposed to 
the light from May to November. The oxygen was almost 
exhausted, and the product was faintly acid. The solution was 
diluted, mixed with barium carbonate, and distilled in steam, the 
bases being absorbed by hydrochloric acid. The dry hydro- 
chlorides were then converted into the aurichlorides, which were 
recrystallised from water. The main bulk was nicatine auri- 
chloride, whilst the mother liquors were freed from gold and the 
remaining bases identified as ammonia (by the platinichloride) and 
methylamine (by the aurichloride). 

The non-volatile residue was filtered, evaporated in a vacuum, 
and the residue was extracted with absolute alcohol, which left a 
small quantity of the barium salt of nicotinic acid. The extract 
was evaporated, and the syrup (30 grams) was dissolved in about 
4°5 litres of water and precipitated by the same volume of satur- 
ated picric acid solution. After allowing a resinous substance to 
settle, the turbid liquid was shaken, when a yellow picrate, m. p. 
168°, was deposited. This is probably the picrate of oxynicotine. 

Nicotine therefore suffers autoxidation, first to oxynicotine 
and then to nicotinic acid and methylamine, thus: 

C,9H, No —> Cy)H,,ON, —> C;H,N-CO,H + MeNH,. 

Piperidine was examined in the same way. The bulk of the 
base was recovered unchanged. The non-volatile bases contained, 
apparently, aminovaleraldehyde (platinichloride, m. p. 200°), whilst 
the soluble barium salts present in the same alcoholic extract were 
those of formic and, probably, glutaric acids. The residue of 
barium salts yielded formic and succinic acids. Piperidine there- 
fore suffers auto-oxidation to a less extent than nicotine, but the 
degradation proceeds far. 

|Supplement.] Pinacolin, which by itself changes into butylene 
and acetaldehyde (A., 1910, i, 496), was also exposed during the 
summer, in presence of water and oxygen. Carbon dioxide was 
found in the flasks. The solutions were neutralised with V-sodium 
carbonate and distilled, leaving sodium formate and acetate 
behind. The distillate, which contained much formaldehyde, was 
saturated with potassium carbonate, and the oil (17 grams from 
40 grams of pinacolin) was treated with semicarbazide, which pre- 
cipitated acetone semicarbazone, leaving trimethylcarbinol, b. p. 
82°, m. p. 25°, in the filtrate. J.C. W 


Chemical Actions of Light. XXXII. Giacomo Cramician 
and P. Srrper (Ber., 1915, 48, 187—190).—An observation that 
mirrors of copper or lead are deposited when vessels which contain 
benzaldehyde and the salts of benzoic acid are exposed to the 
light, has led the authors to commence a systematic study of such 
phenomena. 
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Seven tubes, each containing 6 grams of cupric benzoate, 2 grams 
of benzaldehyde, and 50 c.c. of benzene, were exposed from March 
to September. A metallic mirror was deposited, and the tubes 
contained a grey, crystalline powder, a small amount of a heavy, 
brown powder, and some well-developed blue crystals, whilst the 
solution itself was yellowish-brown. The solid (10 grams) was 
washed with benzene, and the grey crystals were removed from the 
brown powder (metallic copper) by means of an electrified ebonite 
rod. These consisted most probably of cuprous benzoate. The 
benzene mother liquor contained dissolved cuprous benzoate, for it 
became green in the air. The residue after evaporation contained 
cuprie benzoate (2°9 grams), an oil (9 grams)—chiefly benzalde- 
hyde—and benzoic acid as the main product (20 grams). The 
reaction belongs, therefore, to the class of simultaneous oxidation 
and reduction. 

Cupric benzoate and acetaldehyde were also exposed to light 
when about 91°5% of the salt was reduced directly to metallic 
copper. Benzoic acid, acetic acid, and some cuprous salt were 
also formed. J. C. W. 


The a-Radiation of Bismuth from Pitchblende. Lise MEITNER 
(Physikal. Zeitsch., 1915, 16, 4—6).—According to experiments made 
by Fajans and Towara (Naturwissenschaften, 1914, 2, 685), the 
residues from pitchblende (Joachimsthal) contain a new element 
of the bismuth series which emits a-rays and is characterised by a 
half-decay period of less than 108 years. For various reasons this 
result seemed to be improbable, and the author has re-investigated 
the bismuth residues from the above source. It is found that the 
a-ray activity exhibited by the bismuth is due to ionium, and 
that it can be completely removed by the addition of a small 
quantity of thorium to the bismuth solution, and subsequent 
separation of these elements by appropriate methods. H. M. D. 


The Gases produced by Radioactive Substances. Decom- 
position of Water. A. Depierne (Ann. Physique, 1914, [ix], 2, 
97—127. Compare A., 1904, ii, 223, 729; 1905, ii, 623; 1909, ii, 
364).—The author gives a summary of the results which have 
been obtained up to the present time in the investigation of the 
gases produced in the decomposition of water by radioactive sub- 
stances. These results would seem to show that the chemical 
decomposition is due to the action of the a-, B-, and y-rays which 
are emitted by these substances. 

It is suggested that the products of decomposition are formed 
in three different ways: (1) by direct collision of the charged 
particles with the molecules of water, (2) by local rise of tempera- 
ture along the path of the particles, (3) by ionisation and subse- 
quent interaction between the ions and other constituents of the 
water. The ions produced by the action of the rays on water are 
supposed to be similar to the ions produced in gases, and are 


fb - 
represented by the symbols H,O and H,O. By interaction of these 


/ 
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ions with the hydrogen and hydroxy] ions in the water, hydrogen, 
hydrogen peroxide, and oxygen are formed in accordance with the 


- + + - 
equations: H,O+H=H+H,O; H,O+OH=H,0+0H; 20H= 
H,O,; 40H=2H,0 + Og. 

The relative importance of the above three processes cannot be 
determined with any degree of certainty, but it would seem that 
the first and second are of greater significance for the a-rays than 
for the B-rays. The fact that nearly pure hydrogen is obtained in 
the decomposition of water by f-rays would suggest that the 
gaseous product is in this case due to the third process. The 
importance of the third process in the action of both kinds of 
rays is shown by a calculation of the quantity of gas which would 
be evolved by 1 gram of radium in radioactive equilibrium. In 
this it is assumed that the number of ions formed in the water is 
equal to the number which would be produced in a gas. The 
calculated rate at which gas would be liberated is of the same 
order as that which has been actually observed in the author’s 
experiments. H. M. D. 


The Magnetic Spectrum of the ~-Rays of Radiothorium 
and Thorium-X. Orto von Batyer, Orro Haun,and List MEITNER 
(Physikal. Zeitsch., 1915, 16, 6—7).—The similarity in chemical proper- 
ties of the products of the thorium and actinium series is found to 
be accompanied by a close parallelism in the a-ray emission. On the 
other hand, previous observations have led to the conclusion that 
radiothorium does not emit B-rays, although such rays are emitted 
by radioactinium. A further investigation of radiothorium and 
thorium-X, which were deposited electrolytically on thin platinum 
wires, has shown that the A-rays, emitted with a velocity equal to 
0°51 and 0°47 of that of light, are due to radiothorium. In a 
previous paper (A., 1912, ii, 409) these rays were erroneously attri- 
buted to thorium-X. H. M. D. 


The Estimation of the Content of Substances containing 
Small Quantities of Radium by Measurement of y;-Rays. 
Wattuer Borne (Physikal. Zeitsch., 1915, 16, 33—36).—An apparatus 
is described which has been designed with the object of measuring 
the radium content of feebly radioactive substances by observa- 
tions on the y-rays. The results obtained show that an accuracy 
of about 1% is obtainable when the quantity of radium present is 
of the order of 10-4 mg. per c.c. The probable error increases to 


+10% at a concentration of the order of 10-5 mg. per c.c. 
H. M. D. 


Relation between Certain X-Ray Wave-lengths and their 
Absorption Coefficients. W. H. Brace (Phil. Mag., 1915, [vi], 29, 
407—412).—An examination has been made of the X-ray spectra 
of rhodium, palladium, and silver by means of reflexion from the 
(111) planes of calcite. Calcite is an accurately built crystal, 
resembling the diamond in this respect, and affords more accurate 
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measurements than rock-salt, which may be compared with a badly- 
ruled diffraction grating giving false images or “ghosts.” The 
spectrum consists in each case of four lines, the two of longest 
wave-length (a, and a,) corresponding with the strong line which 
Moseley (A., 1914, ii, 14, 326) has found to be emitted by a large 
number of elements. 

Further experiments were undertaken in an attempt to throw 
more light on the relation between wave-length and absorption. 
According to Barkla’s observations, the X-rays characteristic of 

* any element are strongly absorbed by elements of smaller atomic 
weight as compared with elements of greater atomic weight. It 
would seem from the author’s experiments that the phenomenon 
may be expressed in a more definite form when the wave-lengths of 
the characteristic X-rays are considered. Whether strong absorp- 
tion takes place or not is apparently determined by the relation 
between the wave-lengths of the exciting and the emitted rays. 
If the wave-length of the exciting ray is shorter than that of all 
the rays which are characteristic of the excited element, the 
exciting rays will be strongly absorbed. This would seem to show 
that the characteristic rays of an element form a system which can 
only be excited as a whole. H. M. D. 


Salts Coloured by Cathode Rays, and the Molecular-Force 
Field Theory. E. OC. C. Baty (Chem. News, 1915, 111, 85—86).— 
The author points out that the existence of metastable inorganic 
compounds having properties similar to those of the coloured salts 
produced by the action of cathode rays on certain metallic salts 
recently described by Goldstein (Brit. Assoc. Meeting, 1914) is 
anticipated by his molecular-force field theory .. 1912, 101, 1469, 
1475; 1913, 108, 91, 2085). The condition called by Goldstein dis- 
tension, is the existence of the force fields of the salt in a higher 
stage of opening up than has hitherto been recognised. The insta- 
bility of the coloured salts, and their abnormal selective absorp- 
tive power are the same properties as those possessed by their 
organic analogues, such as the nitrophenyl ethers, nitroanthrone, 
etc. The opening up of a closed molecular field is closely con- 
nected with the presence of a solvent, and this agrees with the 
observation that the formation of the coloured metastable metallic 
salts is essentially a property of their solid solutions. The phos- 
phorescence noted by Goldstein would also be expected as a deduc- 
tion from the molecular-force field theory, the absorbed energy 
being emitted when the metastable form is exposed to daylight and 
returns to the normal stable form. An abnormal reactivity of 
these coloured salts which is anticipated by the force field theory 
alone remains to be proved. G. F. M. 


New Methods of Obtaining Radium from Uranium Ores. 
E. Esver and W. Benver (Zeitsch. angew. Chem., 1915, 28, 25—40, 
41—48).—The first part of this paper gives a detailed considera- 
tion of the various uranium minerals from which radium may be 
extracted, and the methods hitherto used for obtaining the crude 
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sulphates containing radium from these minerals. After refer- 
ring to the usual method of treatment of the crude sulphates with 
concentrated alkali hydroxide or carbonate solutions, the authors 
give an account of various methods they have investigated in order 
to obtain a more speedy concentration of the radium. These 
methods depend on the reduction of the crude sulphates to 
sulphides. 

Reduction with carbon does not give very satisfactory results 
unless a fairly rich barium—radium sulphate is treated, but much 
more satisfactory results are obtained with calcium carbide or 
calcium hydride as reducing agents. There are certain disadvan- 
tages in the use of each of these substances alone (compare A., 
1913, ii, 904), but the method is very satisfactory when a mixture 
of calcium carbide and calcium hydride is used, the former moder- 
ating the violent action of the latter. With fairly rich barium- 
radium sulphate residues 75% of the calcium hydride may be 
replaced by calcium carbide, but with poorer residues the percent- 
age of calcium hydride must be increased. The reaction is started 
with a fuse and then goes on of its own accord. The sulphides 
thus produced are richer in radium than the original material, 
since silicious matter is unacted on. Furthermore, when they are 
treated with N-hydrochloric acid, lead sulphide is practically 
insoluble, the barium and radium sulphides dissolving. The 
further enrichment of the radium—barium chloride mixture is then 
carried out by fractional precipitation with hydrochloric acid 
(compare A., 1913, ii, 546). 

The methods hitherto used for concentrating the radium in 
the barium-radium chloride mixture are discussed, and the 
authors then give an account of various methods depending on 
adsorption and de-adsorption. The method depending on the use 
of colloidal silicic acid as an adsorbent (A., 1911, ii, 957) is not 
very satisfactory. Manganese dioxide hydrate, precipitated either 
by the interaction of potassium permanganate and manganese 
chloride or by the action of methyl alcohol on potassium perman- 
ganate, is a satisfactory adsorbent (compare A., 1913, ii, 659), 
radium being more readily adsorbed than barium. The precipita- 
tion of the manganese dioxide hydrate may conveniently be 
brought about in the barium-radium chloride solution. By appro- 
priate choice of the quantity of dioxide hydrate, all the radium, 
together with some barium, may be adsorbed. Solution of the 
hydrate in hydrochloric acid and fractional precipitation with 
hydrochloric acid will then give a richer barium-radium chloride. 
Preliminary to solution, however, a further concentration of -the 
radium may be brought about by de-adsorption with the electric 
current (compare A., 1913, ii, 659), or by treatment with dilute 
hydrochloric acid, relatively more barium than radium being 
extracted. It is more satisfactory, however, to use salt solutions 
as de-adsorbing agents. When the manganese dioxide hydrate is 
treated with a solution of aluminium chloride, for example, the 
aluminium replaces relatively more barium than radium in the 
manganites formed by adsorption, and thus concentration of radium 
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takes place. Eight other salts were tried, but aluminium chloride 
gave the best results, a solution containing 15 grams of crystallised 
aluminium chloride per litre being the best to use. T. 8S. P. 


The Question of Isotopic Elements. Gerore von Hevesy and 
Fritz Paneta (Monatsh., 1915, 36, 75—93 ;)Physikal. Zeitsch., 1914, 15, 
797—805 ; 1915, 16, 45—51).—Three series of electrochemical ex- 
periments were carried out to decide whether isotopic elements can 
completely replace one another chemically. The decomposition poten- 
tials of radium-Z, and of thorium-B peroxide, in absence of isotopic 
elements, were found to be —0°24 and +1°13 V. respectively, 
measured against the calomel electrode. Addition to the radium-7 
solution of the isotopic element bismuth, so as to increase the 
concentration from about 10-® WV. to 10-* W., changed the decom- 
position potential to —0°14 V., which is in the direction and to the 
extent to be expected from Nernst’s theory, if the radium-¥ and 
bismuth ions are electrochemically identical. For thorium-B addi- 
tion of the isotopic element lead, to increase the concentration 
from 10-® NV. to 10-% W., changed the potential at which the 
peroxide is deposited to +0°87 V., which is again in accordance 
with that theory. 

The deposition of minimal quantities of the above radio-elements 
is prevented by the presence of isotopic elements, namely, bismuth 
and lead respectively, but other ions, for example, thallium, are 
without effect. 

A quantity of pure radium-D, estimated at some thousandths of 
a milligram, was prepared from radium emanation and electro- 
lytically deposited as peroxide on a platinum wire as a visible and 
electrochemically active film. The #.M.F. of a chain consisting 
of this electrode in radium-D nitrate solution against the normal 
calomel electrode was the same as when the radium-D peroxide 
electrode was exchanged for a similar one of lead peroxide. The 

_addition to the radium-D nitrate solution of lead nitrate changed 
the potential in the sense and to the extent required by Nernst’s 
theory, showing that in this theory it is the sum of the concen- 


trations of isotopic elements which determines the potential. 
F. 8. 


The Electro-chemistry of Polonium. Grora von Hevesy and 
Fritz Panera (Monatsh., 1915, 36,445—49),—It has been found, for 
the radio-elements, radium-¥ and thorium-B, at infinitesimal con- 
centrations, that the decomposition potentials agree with those 
calculated from Nernst’s formula, from the value found in 
normal solutions of the isotopic elements, bismuth and lead respec- 
tively. The decomposition potential of polonium in 10~-8N-solu- 
tion, 10-14. with respect to nitric acid, was studied, using elec- 
trodes of gold. The latter metal was chosen as having no special 
affinity for polonium, which is deposited, from vapour, preferen- 
tially on platinum and palladium. Nitric acid removes all but 
3% of the polonium electrochemically deposited on gold, but leaves 
13% in the case of platinum. Under similar conditions the ratio 
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of the amounts of polonium deposited on gold and platinum elec- 
trodes are as 2: 3. 

The polonium solution used was estimated to be 10-§¥. By 
gradually increasing the current strength the cathode and anode 
potentials were gradually raised. A sudden increase in the 
amount of polonium deposited on the electrodes occurred at the 
cathode at Hy, =0°35 V., and on the anode at #y, =1°05V. The 
anodic deposition is to be explained, as with manganese and lead, 
as being due to the deposition of a peroxide of polonium. Diffusion 
experiments show that polonium is bivalent, and the normal poten- 
tial of polonium, calculated from the decomposition potential at 
10-8¥., is 0°35+8-x0°028=0°57 V. This les near the normal 
potential of silver. The calculated normal potential of polonium 
peroxide, in 10-%V-nitric acid, is +0°89 V., that of lead being 
0°82 V. By varying the conditions it is possible to confine the 
deposition of polonium to the anode or cathode at will, and the 
fractional deposition of polonium as peroxide can be used to 
separate it from metals, such as gold, mercury, etc., which are not 
anodically deposited. Owing to the tendency to form colloidal 
solutions, neutral or weak acid solutions are to be avoided, 
10-1N-nitric acid being suitable. F. 8. 


The Condensation of Thorium and Radium Emanations. 
ALEXANDER F eck (Phil. Mag., 1915, [vi]. 29, 337—361).—Experi- 
ments have been made on the condensation of thorium and radium 
emanations alone and mixed under a great variety of conditions, 
with the view of obtaining evidence whether these emanations can 
be separated from one another by condensation, or whether, as 
might on certain grounds be expected of two isotopic elements, 
they are inseparable by such means. In the first experiments the 
mixed emanations were passed through a copper spiral at various 
definite temperatures, and the proportion of the two emanations 
condensing was determined. Thorium emanation appeared at all 
temperatures to be the more easily condensed, but this effect is to 
be expected, even were the two emanations physically identical, 
for owing to the longer life of the radium emanation and the 
nature of the experiment, a part of it would revolatilise after con- 
densation. Various experiments were made with the emanations 
contained in highly exhausted sealed glass tubes, in which the 
instantaneous diffusion of the emanation throughout the tube was 
proved to take place. For radium emanation evidence of two 
maxima, on the curve connecting the temperature and the fraction 
condensed, was obtained, one at —72°5° and the other at —161°. 
But different tubes showed different condensation curves, and in 
one case during the decay of the emanation it was found that 
the condensation curve suddenly entirely changed in character. 
As the concentration of the radium emanation diminished by decay 
it became more easily condensed. During an attempt to determine 
the curves for both emanations mixed, it was found that the 
amounts of both emanations condensed at liquid air temperature, 
making all corrections for the decay of the radium emanation, 
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progressively diminished as the latter decayed, and both emana- 
tions were affected to the same extent. In a repetition of the 
experiment this effect did not occur. Correcting for it, the result 
was that at every temperature the fraction of radium emanation 
condensed was greater than that of the thorium emanation. A 
discussion of the theory of the experiment shows that this effect 
would occur even with physically identical emanations provided the 
average time spent by the thorium emanation atom in the gaseous 
phase, between successive condensations, was comparable to its 
period of average life. The question could not be definitely 
answered owing to the way in which the condensation curves were 
found to vary from experiment to experiment, and even during 
the course of the measurements with a single tube. F. 8. 


The Production of Helium by Radioactive Substances. 
A. Deprerne (Ann. Physique, 1914, [ix], 2, 428—488)—A more 
detailed account of work already published (compare A., 1904, ii, 
223, 729, 642; 1905, ii, 623; 1906, ii, 257, 414; 1909, ii, 364, 534; 
1910, ii, 251). W. G. 


The Analysis of Gases after Passage of Electric Discharge. 
A.C.G. Eerrton (Proc.;Roy. Soc., 1915, [A], 91,180—189).—According 
to the experiments of Collie and Patterson (T., 1913, 108, 419; 
P., 1913, 29, 217; compare also A., 1914, ii, 847), small quantities 
of helium and neon can sometimes be detected in the gas pumped 
out from a discharge tube containing originally pure hydrogen 
through which an electric discharge has been passed. In a further 
investigation of the phenomenon by Strutt (A., 1914, ii, 201) and 
by Merton (A., 1914, ii, 726), negative results were obtained in 
all experiments in which air leakage was rigidly excluded. 

In view of these divergent results, new experiments have been 
undertaken by the author in which special attention was paid to 
(1) the electrical conditions of the discharge, (2) the sensitiveness 
of the method of analysis, (3) the possibility of preventing access 
of air into the apparatus during the discharge and subsequent 
analysis, and of freeing completely the electrodes from all detect- 
able traces of rare gases. 

The experiments were made with a specially designed form of 
apparatus in which the gases from the discharge tube could be 
transferred directly and completely to the analysing burette with- 
out coming into contact with mercury which has an air-contact 
surface. The hydrogen was generated from palladium, and the 
oxygen employed in the analysis from potassium permanganate, the 
tubes containing these substances forming part of the enclosed 
apparatus. A charcoal bulb and a phosphorus tube, both very 
small, were used for the absorption of residual gases. 

As the result of numerous experiments, in which electric dis- 
charge was passed with three different sized coils, three different 
types of interrupters, through tubes of various shapes and sizes, 
with palladium, platinum, and aluminium electrodes of varying 
size and shape, the analyses of the residual gases being carried 
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out in various ways, it has been found that no change takes 
place in the gas as a consequence of the discharge. No helium or 
neon is formed, as would be.suggested by the experiments of Collie 
and Patterson. 

In a theoretical discussion of the mechanism by which hydrogen 
might conceivably be converted into helium, it is shown that the 
rate of formation of helium according to the observations of 
Collie and Patterson is incomparably greater than that calculated 
on the assumption (1) that the helium is produced by a collision 
of four hydrogen atoms, or (2) by the action of an electron on 
two colliding hydrogen molecules. In this connexion it is further 
pointed out that the energy of cathode particles is of the order 
10-° erg, whilst, according to the theory of relativity, the absorp- 
tion of energy required for the transformation of four atoms of 
hydrogen into an atom of helium amounts to 6x 10-° erg. Many 
cathode particles would therefore have to act simultaneously, or 
it must be assumed that their effects are additive; this would 
increase enormously the time required to produce a detectable 
quantity of helium. 

On the other hand, it is possible that a partial disintegration 
of other atoms, such as are contained in the electrodes and th> 
glass of the discharge tube, accompanied by the liberation of 
helium atoms, may be brought about under the conditions of 
electric stress which occur in discharge tubes, although the energy 
of the carriers of the electric charge is certainly not sufficient to 
bring about complete disintegration into helium atoms. 

H. M. D. 


Experiments on Ionised Gases. Ep. Saves (Ann. Physique, 
1914, [ix], 2, 273—346).—The author has measured the coefficients 
of diffusion of the positive and negative ions in various gases by 
Townsend’s method. The special form of the apparatus used has 
permitted of the extension of the measurements to pressures above 
that of the atmosphere. Data are recorded for air, oxygen, 
nitrogen, and carbon dioxide at 760 mm., and for air and nitrogen 
at higher pressures. In general, the product of the diffusion coeffi- 
cient and the pressure of the gas is constant, although the results 
obtained with the negative ion in nitrogen at the highest pressure 
investigated (1300 mm.) show that the product is greater at this 
pressure than at lower pressures. 

Experiments made with metal tubes of steel, brass, and German 
silver show that the nature of the wall of the tube is without 
appreciable influence on the coefficient of diffusion of the ions. 

In a second series of experiments, the author has measured the 
ratio of the mobility of the ions (%) to the coefficient of diffusion 
(D). The method which gives this ratio has been devised by 
Langevin, and depends on the determination of the saturation 
curves when the gases are under the influence of the ionising agent. 
The values obtained for k/D approximate in general very closely 
to the values calculated on the assumption that the positive and 
negative ions carry the same charge. When the gas is ionised bv 
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the y-rays of radium or by a small number of very penetrating 
B-rays, the correspondence between the observed and calculated 
values is so close as to warrant the conclusion that the gas ionised 
by these agencies contains no ions which carry more than one 
charge. H. M. D. 


The Ionisation of Metals by Cathode Rays. Norman CamMpBELi 
(Phil. Mag., 1915, [vi], 29, 369—383. Compare A., 1914, ii, 701). 
—The experiments previously described for platinum have been 
extended to other metals and to cathode rays of higher speeds. 
The changes in the ionisation, which occur when platinum is 
heated, can be produced much more rapidly and completely in 
platinum, copper, and nickel by making the metal one electrode 
of an electric discharge in air, oxygen, hydrogen, or petroleum 
vapour at 2 mm. pressure. The changes are greatest in copper, 
and are scarcely appreciable in aluminium, and are closely con- 
nected with the amount of “spluttering” of the electrode. It 
appears that there are two states, “A” and “ B,” of a metal, which 
can always be reproduced. State A corresponds with a surface 
polished by emery or heated in a flame, and in it the ionisations 
of platinum, copper, and nickel are nearly the same. State B is 
produced by reducing the ionisation by the discharge, and restor- 
ing it by bombardment with cathode rays in a high vacuum, and 
in it the ionisation varies notably for different metals, and is 
smaller than in state A. The former conclusion that state A could 
be reproduced by cathode-ray bombardment is incorrect. It is 
suggested that state A differs from the other states produced by 
the discharge in that the metal is covered in this state with a 
-layer of gas. For state A the speed of the electrons liberated 
from the metal does not vary with the metal or with the speed 
of the incident rays. For the other states no certain conclusions 
can be drawn. F. 8S. 


Transmutation of the Chemical Elements. I. W. P. JorissEn 
and J. A. VotierarF (Zeitsch. physikal. Chem., 1914, 89, 151—154).— 
Small quantities of uranium oxide were subjected to cathode rays 
for periods of one and two hours under a pressure of from 
0°012 mm. to 0°054 mm., and the product compared with untreated 
uranium oxide by means of an electroscope. The results show 
that there is a loss of oxygen corresponding with the change of 
35% of the U,O, into UO,, but there is no evidence that the 
uranium compound has become more active. J. F. S. 


Influence of Pressure on the Hlectrical Conductivity of 
Pure Metals according to Griineisen’s Theory. Berner Beckman 
(Physikal. Zeitsch,, 1915, 16, 59—-62).—The influence of pressure on 
the electrical conductivity of zinc, iron, and palladium has been 
examined for pressures up to about 2100 atmospheres. The change 
in the resistance (d) is accurately represented by a quadratic 
equation, d=ap+bp*, in which p is the pressure and a and } are 
constants. On comparing the results obtained for these and other 
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metals previously investigated with the requirements of Griin- 
eisen’s theory (compare A., 1913, ii, 377), it is found that the 
observed change in the conductivity with pressure is of the calcu- 
lated order of magnitude except in the case of bismuth and 
mereury. For gold, silver, aluminium, and copper the agreement 
is within the limits of experimental error, but for the other metals 
the theoretical relation can only be considered as approximate. 

H. M. D. 


Electrical Conductivity of Pure Liquids. J. Carva.to (Ann. 
Physique, 1914, [ix], 1, 171—225; 2, 142—225).—The question as 
to whether liquids other than water are characterised by a definite 
limiting conductivity in the pure state has been investigated by 
experiments on sulphur dioxide, ethyl ether, ammonia, acetone, 
methyl alcohol, ethyl alcohol, hydrogen cyanide, and hydrogen 
iodide. Preliminary purification was effected by a series of frac- 
tional distillations at the ordinary pressure or in a vacuum, and 
in some cases further purification resulted on the prolonged 
passage of a continuous current through the liquid. The electrical 
treatment was always found to be accompanied by a diminution 
of the conducting power in the case of ethyl ether, aliphatic 
hydrocarbons, and ammonia ; ethyl alcohol gave an increase, methyl 
alcohol no effect, and with sulphur dioxide and acetone the change 
was variable, and depended on the sample of liquid subjected to 
the action of the current. 

In the limiting condition reached in the case of sulphur dioxide, 
ammonia, ethyl ether, and the hydrocarbons, the behaviour of the 
liquids resembles that which is met with in gases, and suggests 
that these substances have no measurable characteristic conduc- 
tivity in the pure state. The observations made with acetone, ethyl 
alcohol, and methyl alcohol do not permit of any definite statement 
in regard to the existence of a limiting value of the conductivity. 
The following values, representing the minimum observed conduc- 
tivities, are recorded; in most cases these are very much smaller 
than the values recorded by previous observers: sulphur dioxide 
(15°), 1°8x10-"; ammonia (15°), 3°8 x 10-19, (—80°) 4°9x 10-1; 
ethyl ether (16°), 7610-1; acetone (15°), 1°2x10-%; ethyl 
alcohol (17°), 0°9x10-8; methyl alcohol (0O—20°), 80x10-7; 
hydrogen cyanide (0°), 1:1 x 10-%. 

From the observations it would appear that a limiting conduc- 
tivity, which is independent of the intensity of the electric field, 
cannot be regarded as a criterion of a perfectly pure liquid, as 
suggested by Warburg. This independence has been found in 
liquids which were knowr to contain traces of impurities. 

Under the influence of light, sulphur dioxide decomposes in 
accordance with the equation 380,=S+2S0;. The impurities 
which are thus introduced can only be removed by distillation in a 
vacuum in the dark or by the electrical method. The solutions 
of sulphur and sulphur trioxide are photo-electrically sensitive, 
but the nature of this phenomenon has not been disclosed by the 
observations. H. M. D. 
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The Influence of Soaps of the Naphthenic Acids and of 


Phenols on the Electrical Conductivity of Heavy Hydro- 
carbon Oils. DL. Hoxpe (Ber., 1915, 48, 14—19, 288).—It is found 
that the addition of calcium soaps of the naphthenic acids very 
considerably raises the electrical conductivity of the heavy 
petroleum hydrocarbons, but that a corresponding amount of 
the free naphthenic acids produces only a slight effect. 

The presence of phenols likewise increases the conductivity of 
heavy tar oils, but as is the usual relation between the paraffin 
and benzene hydrocarbons, heavy tar oil free from phenols has a 
higher conductive power than heavy mineral oil. D. F. T. 


The Influence of some Glycols on the KEiectrical Con- 
ductivity of Boric Acid. J. Bérsexen [with A. N. Eaornx, W. H. 
JAGERINK, A. Korevaar, F. H. Litrer, R. Priester, and N. H. 
Srewerts vAN Reesma| (Rec. trav. chim., 1915, 34. 96—113. Compare 
A., 1912, i, 742; Boéseken and van Rossem, A., 1912, ii, 147).— 
Determinations of the effect of polyhydric alcohols on the conduc- 
tivity of boric acid (loc. cit.) have been extended to a number 
of glycols, namely, a-monochlorohydrin, divinyl glycol, pinacone, 
propane-ay-diol, n-butane-aé-diol, a-phenoxypropane-Sy-diol, B-nitro- 
-ay8-trihydroxybutane, and sorbitol. The results obtained bear out 
the conclusions already drawn from the previous work. 

In order to clear up the confusion existing as to the constitution 
of the products obtained by the action of sodium phenoxide on 
epichlorohydrin (compare Lindemann, A., 1891, 1198; Boyd and 
Marle, T., 1908, 93, 838), the author has determined the physical 
constants of these phenyl derivatives, and examined their behaviour 
towards bromine. Phenyl glycide has Dj* 1°1109; m*\ 1°53072. 
Glycerol diphenyl ether, OPh-CH,-CH(OH)-CH,-OPh, has m. p. 
81°, Dj 1°179, and glycerol monophenyl ether, m. p. 69°, Dj® 1°225. 
On bromination, phenylglycide gave p-bromophenylglycide, 

C,H, Br-O-CH,-CH-CH,, 
a 
0 


a colourless liquid, b. p. 183—185°/25 mm.; zi§* 1°57509; 

D¥ 1°5743; glycerol diphenyl ether gave a di-p-bromo-derivative, 
OH-CH(CH,-0-C,H,Br),, 

m. p. 81°5°; and glycerol phenyl ether gave a p-bromo-derivative, 

m. p. 90°5°. W. G. 


Conductivity of Acids in Absolute and Aqueous Alcohol. 
I. Hetyricn Goipscamipt [with Jens Scuverve and Max E. Feicv} 
(Zettsch. physikal. Chem., 1914, 89, 129—144; Zeitsch. Hlektrochem.., 
1914, 20, 473).—The electrical conductivity of hydrochloric acid, 
sulphosalicylic acid (1:2:4), sodium chloride, lithium chloride, 
sodium sulphosalicylate, piperidine hydrochloride, and piperidine 
sulphosalicylate have been determined at a series of concentrations 
in absolute alcohol solution and in solutions in alcohol containing 
known quantities of water. The following values of the equivalent 
conductivity at infinite dilution for absolute alcohol solutions at 
25° have been obtained: Hydrochloric acid, A, =89; lithium 
chloride, A. =39°4; sulphosalicylic acid, A,. =83; sodium chloride, 
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\., =46°5; piperidine hydrochloride, A, =53; sodium sulphosali- 
cylate, Aj =40°9; and piperidine sulphosalicylate, A, =48. On 
adding water to the alcohol solutions it is shown that the value 
of X, decreases rapidly at first, and then more slowly until the 
water is present in sufficient quantity to make a 2N-solution, after 
which it increases. The equilibrium constant of the system, 
liydrogen ion, water, alcohol, has been determined, and found 
to be 0°0583. The complex ion H,O-H" migrates very much more 
slowly than the free hydrogen ion in alcohol solution, the 
difference in the ionic conductivities being expressed as 42°7. 
Sulphosalicylic acid behaves in an analogous manner to hydro- 
chlorie acid. Its conductivity in alcohol is affected in much the 
same way as hydrochloric acid by the addition of water. J. F. 8. 


Influence of Electrolytes on the Potential Difference at the 
Oil-Water Boundary of an Oil Emulsion, and at the Water- 
Glass Boundary. Frank Powis (Zeitsch. physikal. Crem., 1914, 89, 
91—110).—The potential difference, existing at the boundary of 
oil and water in a freshly prepared oil emulsion, to which varying 
amounts of potassium chloride, barium chloride, aluminium 
chloride, thorium chloride, or potassium ferrocyanide have been 
added, is determined by a slightly modified form of the apparatus 
employed by Ellis (A., 1913, uu, 13, 1036). It is shown that the 
potential difference on the surface of oil drops suspended in water 
is approximately —0°046 volt. The addition of small quantities, 
up to 2°5 millimol. per litre, of potassium chloride increases the 
negative value, whilst larger quantities decrease it. All anions in 
an aqueous suspension have the tendency to make the potential 
difference negative, whereas cations tend to make it positive. In 
pure water and at small concentrations the negative influence is 
the greater. The influence of both cations and anions increases 
considerably with their valency, as is shown by the fact that the 
quantity of potassium chloride, barium chloride, aluminium 
chloride, and thorium chloride required to make the potential 
difference equal to zero, decreases in the order named. The positive 
potential brought into existence by the addition of a sufficient 
quantity of aluminium chloride or thorium chloride depends not 
on the presence of colloidal hydroxides, as has been hitherto 
accepted, but on the strong positive action of the Al’** ion and 
the Th**** ion. The influence of the above-mentioned electrolytes 
on the glass—water potential is much the same as in the case of the 
oil-water potential, except that the addition of small quantities of 
potassium chloride and potassium ferrocyanide does not increase 
the negative value of the water value. The smaller the concen- 
tration of the oil particles, the smaller the concentration of an 


electrolyte required to bring about a given potential difference. 
; JF. S. 


Influence of Time on the Potential Difference at the Surface 
of Oil Particles suspended in Water. Frank Powis (Zeitsch. 
physikal. Chem., 1914. 89,179—185. Compare preceding abstract).— 
The present paper deals with the change in the potential difference 
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at the boundary of oil emulsions to which varying quantities of 
electrolytes have been added. The method of measurement is 
the same as that described in the previous paper (loc. cit.). It is 
shown that the contact potential changes instantaneously or almost 
instantaneously on the addition of an electrolyte to an oil emul- 
sion. The value of the potential obtained depends on the concen- 
tration of the electrolyte added. A further slow change follows 
the initial sudden change, which after a prolonged period reaches 
an equilibritim value. The slow change is shown to be due to a 
second cause, and not a continuation of the initial rapid change. 
In the presence of a stable electrolyte, such as barium chloride, 
the slow change leads to a value that would have been set up 
initially by an electrolyte of greater concentration than that 
present. Substances like aluminium chloride, however, act in the 
opposite sense, since a final value is obtained which corresponds 
with the initial value of a smaller concentration of added electro- 
lyte. This is due to the increasing replacement of the aluminium 
ion by hydroxide due to hydrolysis. J. F. S. 


Relationship between the Stability of an Oil Emulsion and 
the Potential Difference at the Oil-Water Surface, and the 
Coagulation of Colloidal Suspensions. Frank Powis (Zeitsch. 
physikal. Chem., 1914, 89, 186—212. Compare preceding abstracts),— 
Potential and turbidity measurements have been carried out 
with oil-water emulsions to which varying small quantities of 
potassium chloride, barium chloride, aluminium chloride, and 
thorium chloride have been added. The experimental method and 
details are the same as those previously published (oc. cit.). It 
is shown that when the potential difference at the surface of oil 
particles, suspended in water, reaches a definite critical value, 
which lies at approximately +0°030 volt, the emulsion is relatively 
stable. Should the potential difference be smaller, coagulation 
follows, with a velocity which is approximately the same for all 
values of the potential. This behaviour is not in keeping with the 
view that the stability decreases continuously with the potential, 
and at the isoelectric point is very small. The relative concentra- 
tions of thorium chloride, aluminium chloride, barium chloride, and 
potassium chloride necessary to produce a potential of —0°030 volt 
are much nearer those required to bring about a rapid coagulation 
than those necessary to make the potential zero. When coagula- 
tion occurs, the particles do not all runt together, but collect in a 
number of groups. The theory of a critical potential, above which 
a colloidal solution is stable and below which unstable, is in 
accord with the larger number of known facts, and explains many 
facts which are not in keeping with the theory of the isoelectric 
point. J. F. 8. 


Oil Emulsions. III. Coagulation by Colloidal Solutions. 
Ritspate Enis (Zeitsch. physikal. Chem., 1914, 89, 145—150. 
Compare A., 1912, ii, 13, 1036).—Biltz has shown (A., 1904, ii, 
324) that when two colloids possessing opposite charges are brought 
into contact there is a mutual coagulation between certain limits, 
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outside of which no coagulation occurs. Billiter has qualitatively 
established the relationship between these limits and the charge 
on the particles (A., 1905, ii, 305). In the present paper the 
connexion between the limits of coagulation and the potential 
difference is quantitatively determined for oil emulsions and ferric 
hydroxide sol. The method consists in adding colloidal ferric 
hydroxide drop by drop to 10 cc. of warm oil emulsion until 
coagulation sets in, and by adding oil emulsion in the same way 
to 5 c.c. of colloidal ferric hydroxide solution. These measurements 
established the limits of coagulation. They were controlled by 
allowing the mixtures to remain for two or three days, and in 
those cases where coagulation had occurred, its amount was deter- 
mined by filtering and comparing the amount of oil still in sus- 
pension with a known suspension, using the nephelometric method 
previously described (Joc. cit.). The oil-water contact potential 
was determined in the various cases by the microscopic method 
(loc. cit.). It is shown that complete coagulation occurs when the 
potential lies between —0°045 volt and +0°03. A theory is put 
forward which offers an explanation of the results. J. F. S. 


Reproducibility of the Copper Electrode. F. H. GreTman 
(Trans. Amer. Electrochem. Soc., 1914, 26, 67—78).—The only 
constant and reproducible copper electrode is that composed of 
spongy copper. Such electrodes are prepared by electrolysing a 
3°75% solution of copper sulphate, using a current density of 
2°1 amperes per cm.*, depositing the reddish-brown sponge on 
platinum wire, and washing successively with water, alcohol, and 
ether. Such spongy material is free from superficial strain, and 
is to be regarded as the stable modification of copper under 
ordinary laboratory conditions, whilst drawn, polished, hammered 
or annealed wires and dense electrolytic deposits are regarded as 
metastable (compare Lewis and Lacey, A., 1914, ii, 521; Cohen and 
Heldermann, *bid., 205, 654). C. H. D. 


Formation of Badly Conducting Films on Copper Anodes 
in Cyanide Solutions. W. Lasn MILER (Trans. Amer. Electrochem. 
Soc., 1914, 26, 63—-66).—Copper anodes in cyanide solutions become 
coaed with a yellowish-green deposit when high current densities 
are used, and the resistance rises rapidly. The effect is diminished 
by the addition of either cyanide or ammonia. C. H. D. 


An Electrostatic Basis for the Law of Mass Action in 
Electrolytic Solutions. R. T. Latrey (Chem. News, 1915, 111, 
135—136).—The author claims that the mass action equation 
follows from an argument in which it is supposed that the electro- 
static forces acting between the ions of an electrolyte are counter- 
balanced by osmotic forces. H. M. D. 


The Assumption of “Double Complexes” Applied to the 
Salts of Copper, Silver, Cadmium, Bismuth and Iron in 
Opposition to Kahlenberg’s Criticisms of the Ionic Theory. 
C. Bromperc (Chem. Weekblad, 1915, 12, 242—247).-—A theoretical 
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paper, in which the author advances arguments to prove that the 

facts cited by Kahlenberg as opposed to the ionic theory can be 

explained by the assumption of the formation of ionic complexes. 
A. J. W. 


Cause of the Change in the Value of the Irrationality 
Constant (van’t Hoft’s Factor <) for Aqueous Solutions of 
Sodium, Potassium, Magnesium, and Calcium Chlondes as 
Calculated for O° and 100° by the Electrical and Dynamical 
Methods. ©. H. Sruirer (Chem. Weekblad, 1915, 12, 178—208).— 
The difference between the value of 7 calculated from the ionisation 
and that of 2 calculated from dynamic measurements for certain 
metallic chlorides can be explained by assuming: 

(1) An increase in the hydration of the salts in the order KCl, 
NaCl, CaCl,, MgCl. 

(2) An increase in hydration by falling temperature. 

(3) A departure from the ideal gas laws for osmotic pressure, 
and therefore from Raoult’s laws for the depression of the 


freezing point and the elevation of the boiling point of solutions. 
A. J. W. 


The Magnetisability of the Oxides of Manganese, Chromium, 
Uranium, Molybdenum, and Tungsten. E. Weprkinp and 
C. Horst (er., 1915, 48, 105—112. Compare Wedekind and 
Hausknecht, A., 1914, ii, 25)—The magnetisability of the oxides 
of manganese is very similar to that of the oxides of vanadium or 
titanium; the monoxide is rather more strongly magnetic than 
the dioxide, whilst the results obtained with barium manganate 
and potassium permanganate show that the susceptibility decreases 
with increasing valency. The mixed oxide, Mn,O,, is most strongly 
magnetic, corresponding with Fe,O, and Ti,O;, whilst the sesqui- 
oxide appears to be unexpectedly less magnetic than the other 
oxides. 

Chromium trioxide is less magnetic than the sesquioxide, whilst 
the salt-like oxides, Cr,O) and Cr,O,, are about three thousand times 
more strongly magnetic than the former. In the cases of the 
sulphides, CrS and Cr,S3, the susceptibility decreases with increas- 
ing valency, thus differing from the sulphides of vanadium; the 
greatest susceptibility is shown by the sulphide, Cr,S,. 

Uranium di- and tri-oxides are more strongly magnetic than the 
metal, and show a_ perceptible increase in susceptibility with 
diminishing valency; in the case of the mixed oxide, U,Qg,, the 
expected increase in magnetisability is not observed. Similar 
results are obtained with the oxides of molybdenum and tungsten. 
It therefore appears that the latent magnetism of chromium is 
connected with its position in the horizontal series of the periodic 
system ; neighbouring elements in the vertical series scarcely show 
analogies in this direction. 

Barium manganate is prepared in a slightly impure state by 
addition of excess of aqueous barium hydroxide to a moderately 
concentrated solution of potassium permanganate and cautious 
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addition of hydrogen peroxide until the solution is only faintly 
pink ; the dark precipitate is repeatedly washed with water. 
Chromous sulphide, CrS, gray powder, D™ 3-909, is obtained by 
heating the sesquisulphide in a stream of hydrogen for twelve 
hours at as high a temperature as possible. The sulphide, Cr,S,, 
black powder, D'* 3°538, is prepared by heating a mixture of 
chromium sulphide and sulphur in a current of hydrogen sulphide, 
the temperature being gradually raised to redness. Excess of 
sulphur is subsequently removed by carbon disulphide. H. W. 


Significance of the Dependence between Magnetic Sus- 
ceptibility and Dissociation. Association between Ions and 
Solvent. A. QuarraRoLi (Gazzetta, 1915, 45, i, 153—16").—It has 
been observed that the atomic susceptibility of iron and of man- 
ganese, in solutions of their salts, increases with the dilution, and 
the author found a similar increase with solutions of ferric chloride 
to which hydrochloric acid had been added in order to prevent 
hydrolysis (see this vol., ii, 157). There appears, indeed, to be a 
well-defined relation between magnetic susceptibility and electro- 
lytic dissociation. The action of a magnetic field on a magnetic 
disperse system is discussed for the cases in which the disperse 
phase consists of: (1) macroscopic granules, (2) microscopic and 
ultramicroscopic granules, (3) amicrons and _ non-dissociated 
molecules, and (4) ions. If the solution is placed between the 
poles of a powerful electromagnet, then, in case (1) the granules 
will be attracted, and will move through the liquid towards the 
poles; when a little potassium sulphate is added to a moderately 
dilute ferric chloride solution, the granules of ferric hydroxide 
formed will not at first be attracted, but when they have increased 
sufficiently in size, a slight attraction will be observable. In 
colloidal solutions of magnetic substances no measurable variation 
occurs in the different parts of the liquid, and this behaviour is 
explained, on the basis of Stokes’s law, as a result of the smallness 
ot the particles. The same reasoning applies with greater force 
in the case of amicrons and undissociated molecules. With ions, 
also, no variation in the concentration takes place under the influ- 
ence of the field, but the whole of the liquid undergoes either 
attraction to the poles or, with dilute solutions, less repulsion than 
is exerted on the solvent alone. In this case, then, the ions behave 
as though rigidly connected with the solvent, and in view of the 
relation between susceptibility and dissociation the conclusion is 
drawn that the ions and the water are bound together by electro- 
static attraction. These results are discussed in their relation to 
Ciamician’s hypothesis concerning the state of solutions of electro- 


lytes. T. H. P. 


Thermomagnetic Properties of Various Compounds at Low 
Temperatures. Torastr6 IsHiwara (Sci. Rep. Tohoku Imp. Univ., 
1914, 3, 303—319).—The influence of temperature on the magnetic 
susceptibility has been investigated for a large number of sub- 
stances at temperatures ranging from the ordinary to that of 
liquid air. 
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The susceptibilities of the diamagnetic substances examined are 
not appreciably influenced by change of temperature if there is 
no change in the state of aggregation. The data for ethyl alcohol, 
methyl alcohol, water, ethyl acetate, benzene, and toluene show a 
distinct change, however, at the respective melting points. 

The paramagnetic substances, all of which are inorganic com- 
pounds, may be divided into two groups. For those .in the first 
group (KMnQ,, CuO, CuBr,, FeF;,3H,O) the susceptibility varies 
very slightly with the temperature. Of twenty-three compounds 
belonging to the second group, the variation of the susceptibility 
of five [FeCl,, FeCl,,4H,O, FeSO,,7H,O, Cr,(SO,),, and 
Co(C;H,;0,), cobaltic acetylacetonate] agrees approximately with 
that required by Curie’s law. For twelve others the change in 
susceptibility satisfies the relation y(7'+4)=constant, in which A 
is a positive or negative constant. Whether these relations will 
hold at higher temperatures is to be examined in a further series 
of experiments. H. M. D. 


Influence of the Hydration and of the Deviations from the 
Ideal Gas Laws in Aqueous Solutions of Salts on the 
Solidifying and the Boiling Points. ©. H. Sturrer (Proc. X. 
Akad. Wetensch. Amsterdam, 1915, 1'7, 1036—1046).—Measurements 
have been made of the freezing point, boiling point, and the elec- 
trical conductivity at 0° and 100° of aqueous solutions of sodium, 
potassium, magnesium, and calcium chlorides over the range v=1 
to v=2000. A comparison is made of the coefficient 2’ obtained 
from the freezing-point or boiling-point data and i derived from 
the conductivity measurements at 0° and 100° respectively. 

At 0°, «/ 1s always greater than i, and the difference between the 
two values increases with the concentration in the case of sodium, 
calcium, and magnesium chlorides. At a fixed concentration, the 
value of 7/—i increases in the order—sodium, calcium, magnesium. 
For potassium chloride, on the other hand, i/ —7 has approximately 
the same value at all concentrations. 

At 100°, i/—7¢ has, at certain concentrations, a negative value 
for all the salts examined, and in general this negative value is 
found in the more dilute solutions. For all the salts, at the highest 
concentration investigated, 7/—* has a positive value, and its 
magnitude increases in the order—potassium, sodium, calcium, mag- 
nesium. 

The results are interpreted on the assumption that the devia- 
tions of the coefficients 7’ and i are determined partly by hydration 
and partly by the magnitudes of the constants a and 6 in the 
van der Waals’ equation which is supposed to be applicable to the 
dissolved salt. H. M 


Isothermals of Diatomic Substances and their Binary 
Mixtures. XV. Vapour Pressures of Oxygen and the 
Critical Point of Oxygen and Nitrogen. H. KamervineH ONNEs, 
C. Dorsman and G. Hotst (Proc. K. Akad. Wetensch. Amsterdam, 1915, 
17, 950--953. Compare A., 1913, ii, 1020).—The vapour pressure 
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of pure liquid oxygen was determined between —155° and the 
critical temperature. The vapour pressure increases from 
9°096 atm. at —154°91° to 49°640 atm. at —118°70°. The critical 
data are given as #,= —118°84° and p, =49°713 atm. The value of 
RT,/p,»,, where the critical volume v, is derived from the law of 
the rectilinear diameter, is equal to 3°419 instead of 3°346, as 
recorded previously. 

In connexion with the determination of the critical temperature, 
the authors call attention to the fact that no critical opalescence 
was observed, although this phenomenon was specially looked for. 

M. D. 


Isothermals of Diatomic Substances and their Binary 
Mixtures. XVI. Vapour Pressures of Nitrogen between 
the Critical Point and the Boiling Point. OC. A. Cromme.in 
(Proc. K. Akad. Wetensch. Amsterdam, 1915, 1'7, 959—962. Compare 
preceding abstract)—The vapour pressure of pure liquid nitrogen 
has been measured at temperatures between —191°88° (p=1°4727 
atm.) and —148°85° (30°364 atm.). The observations agree fairly 
well with the pressures calculated from the formula log p=5°76381 
— 853°522/ 7 + 54372°3/7?-—1783500/7%. The constants in this 
equation correspond with the critical data p,=33°49 atm. and 
6, = —147°13°. H. M. D. 


The Rectilinear Diameter of Nitrogen. E. Maraias, H. Kamer- 
LINGH OnnEs and ©, A. CromMELIN (Compt. rend., 1915, 160, 237—239 ; 
Proc. K. Akad. Wetensch. Amsterdam, 1915, 1'7,953—959. Compare A., 
1911. ii, 203; 1912, ii, 900)—The authors have determined the 
density of liquid nitrogen and of the saturated vapour over the 
range of temperature between the solidification point and the 
critical point, and have compared the values with the results 
already obtained for argon and oxygen (loc. cit.). Leaving out the 
values for the three degrees below the critical temperature, the 
values for the diameter of nitrogen deviate but very slightly from 
a straight line, which, however, shows a convex curvature towards 
the temperature axis at the low temperatures. By extrapolation 
the critical density of nitrogen at its critical temperature, —147°13°, 
is found to be 0°31096, from which the critical coefficient is calcu- 
lated to be 3°421, a value very close to those obtained for argon 
and oxygen. W. G. 


History of Continuous Cooling in Distillation. Epmunp O. von 
Lippmann (Chem. Zeit., 1915, 39, 1—3).—A critical examination of the 
literature bearing on the development of the process of distillation 
in the fifteenth and sixteenth centuries. G. F. M. 


Vapour Pressure of Acetone-Chloroform Mixtures in Re- 
lationship to the Temperature. The Association of Acetone. 
E. Beckmann and O. Faust (Zeitsch. physikal. Chem., 1914, 89, 
235—-246).—-Making use of the pressure regulator previously 
described (A., 1914, ii, 621), the vapour-pressure curves of mixtures 
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of acetone and chloroform have been ‘determined at 55°10°, 40°40°, 
and 28°15°. The method consists in an analysis of the distillate 
and residual mixture in the boiling flask. The analysis is carried 
out refractometrically, using a Pulfrich refractometer. The vapour 
pressures obtained in the various cases are compared with those 
calculated according to the Dolezalek theory (A., 1909, ii, 22; 1910, 
ii, 184), from which it is shown that acetone is associated and to 
an increasing extent as the temperature is lowered. The mass- 
action constant for the formation of the chloroform—acetone com- 
plex is worked out and found to be at 55°10° 1°03, at 40°40° 1°33, 
and at 28°15° 1°53. J. F. S. 


Ebullioscopic Behaviour of Solvents at Different Pressures. 
III. Aniline, Phenol, Naphthalene and Dipbenyl. E. Beckmann 
and O. Lirscue [with J. von Bossz, K. Harincand W. Weer] (Zeitsch. 
physikal Chem., 1914, 89, 11l—124. Compare A., 1912, 1i, 621, 
622).—The ebullioscopic constants of aniline and phenol have been 
determined at thirteen different pressures from 760 mm. to 150 mm., 
naphthalene at four pressures from 763 mm. to 172 mm., and 
diphenyl at the three pressures, 754, 458, and 188 mm. It is shown 
that aniline and phenol are very similar in their ebullioscopic 
behaviour. The constants are very close together even at reduced 
pressures. The experimental: values of the constants agree well 
with the calculated constants, except those obtained from the 
Walden formula, and in this case the divergence is greater in the 
case of phenol than in that of aniline. This points to a greater 
association in the case of phenol, and also that aniline is not a 
strictly normal liquid, even though the association is only slight. 
The constants obtained experimentally for naphthalene and 
diphenyl agree satisfactorily with the theory. It is therefore 
shown that the calculation of the ebullioscopic constants from 
critical data is allowable in the case of high boiling liquids. The 
newly-determined values of A are: aniline, 36°9; phenol, 36°0; 
naphthalene, 58°0; and diphenyl, 70°6. J. F. S. 


Allotropy of Cadmium. V. Ernst Conen and W. D. HELDEKMAN 
(Proc. K. Akad. Wetensch. Amsterdam, 1915, 1'7, 1050—1054. Compare 
this vol., ii, 40)—The absorption of heat which accompanies the 
transformation of a-cadmium into y-cadmium has been obtained 
directly by measurement of the 7.M.F. and the temperature-coeffi- 
cient of cells arranged according to the scheme Cd|cadmium 
sulphate solution | 8% cadmium amalgam, one cell containing 
a-cadmium as electrode and the other y-cadmium. The 2#.M.F. 
of the a-cadmium cell is given by 7, =0°04742 —0°000200(t — 25°), 
and that of the y-cadmium cell by E,=0°05047—0-°0002437 
(t—25°). By means of the Gibbs-Helmholtz equation, the above 
measurements yield 739 cal. for the difference between the heats of 
dissolution of 1 gram atom of y- and a-cadmium in an unlimited 
quantity of 8% amalgam at 18°. This, therefore, represents the 
quantity of heat which is absorbed in the transformation of 
a-cadmium into y-cadmium at 18°. 
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The temperature, at which #,=£,, represents the transition 
temperature corresponding with this allotropic change, and from 
the above equations this temperature is found to be 94°8°. 

H. M. D. 


Unstable Chromium Sesquioxide and Corrections of Pre- 
vious Work on the Heat Effect of Chromium and Aluminium 
Sesquioxides in Fusions with Sodium Peroxide. W.G. MixtTer 
(Amer. J. Sci., 1915, [iv], 39, 295—299).—Owing to an error in 
calculation the heat effect for one mol. of chromium sesquioxide 
reacting with sodium peroxide was wrongly given in a previous 
paper (A., 1908, ii, 929); it should be 109°4 Cal. The sesquioxide 
used in the determinations was made by heating the hydroxide over 
a blast lamp; essentially the same value was found for the crystal- 
line oxide, which would seem to indicate that the ignited oxide was 
crystalline. Microscopic examination, however, showed no appear- 
ance of crystals. 

Amorphous chromium sesquioxide glows when heated at tem- 
peratures between 500° and 610° (compare Endell and Rieke, A., 
1914, ii. 471). Experiments on hydroxides which had been heated 
at temperatures from 320° to 420° in hydrogen, and which stiil 
contained water and carbon dioxide, gave 865 cal. for the heat of 
reaction of 1 gram of unstable chromium sesquioxide with sodium 
peroxide. If the heating is sufficiently prolonged at 400° the 
stable oxide is produced, the heat effect then being 687 cal., which 
is slightly lower than the value, 720 cal., for the ignited sesqui- 
oxide. 

The author now gives the following corrected results: 2Cr+30= 
Cr,O,(eryst.) + 267 Cal.; 2Cr+30=Cr,O, (stable, amorph. ?) + 266 
Cal.; 2Cr+30=Cr,0,(unstable) + 243 Cal. approx. 

New determinations of the heat of reaction of amorphous 
alumina, made by heating the hydroxide for fifteen minutes over 
the blow-pipe, with sodium peroxide, allowing for the heat effect 
of the oxygen set free, gave Na,O+Al,0,=2NaAl0,+55°1 Cal. 
Corundum gave the value 48°0 Cal.; and aluminium hydroxide, 
which had been heated at 500° for twenty-four hours, gave 59°4 
Cal., not making any correction for the 1°7% of water it contained. 
The latter value indicates that alumina which has been nearly 
dehydrated at 500° polymerises at higher temperatures. T. S. P. 


Thermochemical Investigations. W. A. Ror and K. von 
Auwers (Annalen, 1915, 407, 109—111).—The thermochemical 
investigations, commenced in 1910 and discontinued until the 
unusual difficulties, partly technical and partly chemical, associated 
with the method had been overcome (compare following abstract), 
are now being resumed. . 


Manipulation of the Calorimetric Bomb. Calculation of 
Heats of Combustion. W. A. Rotm (Annalen, 1915, 407, 
112—133. Compare A., 1910, ii, 584).—The following subjects are 
discussed: (1) The correction for the exchange of heat with the 
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surroundings. (2) The determination of the water-equivalent of 
the apparatus. It is shown that the mere exchange of one thermo- 
meter for another affects the value. (3) The use of benzoic acid 
and of sucrose for calibration purposes. (4) The calibration of 
the apparatus by an electrical method. The difference between 
this and the thermal method is only about 0°1%. (5) Factors to 
be used in comparing the thermochemical data of different investi- 
gators. (6) In many cases the molecular heat of combustion of a 
liquid or solid substance can be roughly calculated by multiplying 
by 52°2 the number of atoms of oxygen required for the complete 
combustion of one molecule of the substance. C. 8. 


Combustion of Volatile Substances in the Calorimetric 
Bomb. W. A. Rotn and H. Watuascn (Annalen, 1915, 407, 
134—145).—It is well known that the combustion of the vapour 
of a volatile substance is incomplete even in the presence of a 
large excess of oxygen. The authors have tested the methods of 
overcoming this difficulty proposed by various investigators, and 
come to the conclusion that no method is applicable universally. In 
the “ protective” methods the use of combustible envelopes is not 
recommended; glass envelopes are preferable. The following 
devices, arranged in order of increasing efficiency, are recom- 
mended: glass vessels with small caps of gelatin, or, better, cellu- 
loid; enclosure of the platinum combustion dish by a glass cover 
sealed with vaselin, or, best of all, by a “cellon” or “cellophan”’ 
cover sealed with vaselin. C. 8. 


Heats of Combustion of Aromatic Hydrocarbons and of 
their Hydrogenised Derivatives. W.A. Rorn and K. von Auwers 
(Annalen, 1915, 40'7, 145—176).—Careful and accurate as are 
Stohmann’s researches on the subject (1890—1893), the fact cannot 
be disregarded that his method of treating volatile substances is 
not above suspicion (compare preceding abstract) ; moreover, many 
of his compounds, particularly cyclohexane and cyclohexadiene, 
cannot, in the light of present-day knowledge, have been individual. 
The influence of the conjugated system of double linkings on the 
heat of combustion was first recognised by Thiele in 1899. Conse- 
quently Stohmann’s thermochemical law of the hydrogenation of 
aromatic substances cannot be accepted without further investiga- 
tion. The authors indeed find that the law is certainly not true; 
in the series they have examined, the difference between the heats. 
of combustion of the di- and the tetra-hydro-derivatives is not the 
same as that between those of the tetra- and the hexa-hydro-deriv- 
atives. They have confined their experiments to hydrocarbons, of 
the purity of which there can be no question, and have determined 
their heats of combustion with all the modern refinements (preced- 
ing abstracts). The following values (Cal.) of the molecular heat 
of combustion at constant pressure and at the specified tempera- 
ture have been determined: benzene, 782°3/20°4°; cyclohexene, 
893°7/21°0°; cyclohexane, 938°5/17°4°; toluene, 935°2/19°0°; 
1-methyleyclohexene, 1049°6/15°7°; m-xylene, 1089°5/20°6°; 1:4-di- 
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methyl -A1:*-cyclohexadiene, 1153°7/19°5°; _1-ethyleyclohexene, 
1205°4/14°9°; 1-methyl-4-ethyl-A!:*-cyclohexadiene, 1312°5/20°0°; 
1-methyl-4~sopropyl-A! **-cyclohexadiene, 1472°2/20°5°; naphthalene 
(solid) 1235°2, (liquid) 1239°7; A'dihydronaphthalene, 1297°8/ 
20°5°; A*-dihydronaphthalene (solid) 1299°8/20°7°, (liquid) 1302°7 ; 
1:2:3:4-tetrahydronaphthalene, 1341°2/20°0°; decahydronaphtha- 
lene, 1503°9/19°2°. These values are discussed in connexion with 
those obtained by Stohmann and by Zubov (A., 1913, ii, 385), and 
the following conclusions are drawn: (1) the presence of one methyl 
group scarcely affects the increase of the heat of combustion; 
(2) the increase produced by the addition of two hydrogen atoms 
to the aromatic hydrocarbon is certainly much greater than that 
due to the addition of hydrogen to the dihydro- and to the tetra- 
hydro-compounds. The latter two increases are not the same. The 
difference between the heats of combustion of a conjugated cyclo- 
hexadiene and the corresponding aromatic hydrocarbon is about 
64 Cal. The difference is about 50 Cal., for a conjugated cyeclo- 
hexadiene and the cyclohexene, and about 45 Cal. for the cyclo- 
hexene and the cyclohexane. (3) The heat of combustion of a 
substance containing a conjugated system of double linkings is 
smaller by a few Cal. than that of an isomeride which does not 
contain this structure. (4) In non-conjugated aliphatic compounds 
the difference between the heats of combustion of the hydrogenised 
and the non-hydrogenised substances is about 37 Cal. (5) Hydro- 
genation appears to be always an exothermic reaction. (6) In the 
case of naphthalene, as in that of benzene, the introduction of the 
first two hydrogen atoms has the greatest effect on the heat of 
combustion. ‘ C. 8. 


The Viscosity of the Vapour of Iodine. A. O. Rankine (Proce. 
Roy. Soc., 1915, [A], 91, 201—208).—The viscosity of iodine vapour has 
been determined by measurement of the rate of transpiration 
through a capillary tube. This tube was immersed in an oil-bath, 
the temperature of which was kept constant during the experiment, 
and iodine was allowed to distil through the capillary tube from a 
flask containing solid iodine at 100° and condensed in a well-cooled 
tube, which was connected with a reservoir containing air at a 
pressure of about 2 cm. of mercury. The observed rates of trans- 
piration were corrected for the change in the dimensions of the 
capillary tube with change in temperature, and also for the slipping 
of the gas over the walls of the tube. The following are the values 
obtained for the viscosity x 10‘ at different temperatures: 124°0°, 
1°843 ; 170°0°, 2°038; 205°4°, 2°198; 247°1°, 2°397. 

The value calculated for the constant C in Sutherland’s equation 
y=K.73/(1+C/7) is C=590. The ratio 7./C, where 7, is the 
critical temperature, is equal to 1°32. This compares with 1°28 for 
the ratio given by chlorine and 1°25 by bromine. 

By extrapolation of Sutherland’s equation, the viscosity of iodine 
vapour at the critical temperature is »,=3°58 x 10-4, and the value 
of 2/4, where A is the atomic weight, is equal to 1°01 x 10-°. 
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This compares with 1°02 and 1°03 x 10-° for chlorine and bromine 
respectively. 

The empirical relations thus found to hold for the halogens have 
been previously shown to be satisfied by the data for the inert 
gases (compare A., 1911, ii, 87). H. M. D. 


Surface Tension and Hydration in Solution. M. Papoa and 
G. TaBeLuint (Gazzetta, 1915, 45, i, 99—106).—Surface tension 
measurements of a number of solutions have been made at different 
temperatures by the falling-drop method (compare Morgan and 
Stevenson, A., 1908, ii, 356; Morgan and Higgins, A., 1908, ii, 
668), the values of & being calculated by means of the formula: 
k=|p(M/d)i— p,(Md,)'}/(t,;—t), where p and p, are the weights 
of the drop, and d and d, the densities of the solution, at tempera- 
tures ¢ and f,, and M the mean molecular weight of the liquid. 
With N- and 3N-solutions of ammonium chloride and J-solutions 
of cobalt chloride, sodium bromide, and magnesium chloride, the 
values obtained for & indicate a slight association between solvent 
and solute. With N-, 2N-, and 3N-solutions of hydrochloric acid 
the values of & at 30—40° and 40—50° are respectively 1°20—1'17, 
0°73—0'93, and 0°73—0°72. Such low values indicate very marked 
association, and the diminution, at first rapid and then slow, as the 
concentration increases, seems to point to the fact that in the 
3N-solution the association has almost reached its maximum value. 

a. Be Be 


Structure of the Capillary Layer, and the Avogadro 
Number. G. Bakker (Zeitsch. physikal. Chem., 1914, 89, 1—48).— 
A theoretical paper in which a theory of capillarity is developed 
and tested from the known data of a large number of liquids. It 
is shown that Gauss had erroneously regarded the surface tension 
as the intensity factor of the potential surface energy. The author 
shows that the surface tension can be regarded as the amount of 
the total divergence from Pascal’s law. If py, represents the vapour 
pressure and p, the mean hydrostatic pressure in the direction 
parallel with the surface of the capillary layer, H the surface 
tension, and ¢ the thickness of the capillary layer, then 

H=(py - 1) | 
The value p,{ is the work done by the hydrostatic pressure p, in 
the formation of the capillary layer per unit of surface, since ¢ 
is the volume of the capillary layer per unit surface. The increase 
of the free energy is —p,{. whilst p,{ is the diminution of the 
free energy. The actual increase of the free energy is given, there- 
fore, by (py—-pr)t, and the so-called capillary energy by 
H=(py-»,)t, which has the same numerical value as the surface 
tension. The theories of Gauss and Laplace are in the same respect 
shown to be incomplete, since it is impossible to build up a complete 
theory of liquids and capillarity by means of attractive forces 
alone, without making use of an antagonistic or opposing force. 
In the present theory the idea of substance, as in the Laplace 
theory, is replaced by a constant medium (Agens), and as the 
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potential function of the attractive forces between its elements the 
function —fe-"*/r is accepted. This is done on four different 
grounds: (1) The density gradient of the medium substituted for 
the substance is always finite (van der Waals). (2) It is the only 
function which represents the attraction of a homogeneous sphere 
on an outside mass as a continuously decreasing function of the 
distance between the centre of the sphere and the outside mass. 
(3) The cohesion of the medium can be expressed as a surface 
integral in the same way as the medium in the Maxwell theory of 
electricity and magnetism, and (4) the coefficients of the cohesion 
expressions for the homogeneous media of Laplace, Gauss, and 
Poisson contain the same value. The thickness, (, of the capillary 
layer is expressed by the formula (=y.H/a(p,;—p.)*, where H 
represents the surface tension, a the Laplace constant in the 
cohesion formula, and p, and p, the densities of the liquid and 
vapour respectively, and y is a constant which has a value between 
15 and 17. If M represents the Avogadro number, that is, the 
number of molecules in a gram-molecule of a substance, Mr; the 
internal molecular heat of vaporisation, [Me,] the molecular capil- 
lary enetgy (not the free energy), and i a factor having a numerical 
value approximately 0°39, then at low temperatures and for non- 
associated substances {/ V=1Mr;/[Me],. If the NV value 6°2 x 10%, 
as found by Rutherford, Geiger, and Planck, is adopted, the above 
formula gives i=0°38, whereas the value VY = 6°85 x 10% as found by 
Perrin gives 1=0°39, consequently the present theory is more nearly 
in accord with the Perrin value. In the case of associated sub- 
stances the value of 4 is much smaller than in the case of non- 
associated substances, which is also in keeping with the theory. 
The analytical meaning of i at low temperatures is given by the 
formula 1=n,(1+q), where , is the number of molecular layers in 
the capillary layer, and g is given by the expression 
qg=(€,-€)/(e-—«&), 

where €, is the energy of the liquid, ¢, the energy of the vapour, 
and e that of the capillary layer, per unit mass. If the change 
from liquid to vapour takes place in a discontinuous manner, then 
nj=1 and g=1, so that i=0°5 instead of 0°39—0°40, as is given 
by the experimental data and demanded by the theory for simple 
substances. For complicated compounds the value is a little below 
0°39; for example, ethyl ether at 15°5° has a value =0°387, and 
benzene at 20° has a value i=0°378. The present theory does not, 
therefore, take into consideration the cases where a discontinuous 
change from liquid to vapour occur, and consequently does not 
apply to them. J. F. S. 


Ion Diffusion in Permutite and Natrolite. Ginrner ScHuLze 
(Zeitsch. physikal. Chem., 1914, 89, 168—178).—Permutite, a 
hydrated sodium aluminium silicate used largely for softening 
water, and natrolite, a natural zeolite, both possess the property 
of exchanging their sodium atoms for other metallic atoms when 
immersed in solutions of salts. Thus when immersed in silver 
nitrate solution as much as 93% of the sodium is replaced by silver. 
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A number of experiments on the replaceability of sodium by silver 
have been carried out, and as a result the rate of diffusion of the 
sodium has been calculated. The electrical conductivity has also 
been determined. From the fact that sodium and silver are inter- 
changeable in permutite it is deduced that both silver and sodium 
are capable of diffusion in solid permutite. The exchange of sodium 
and silver is dependent on the ionic concentration of the silver, 
and not on the total concentration of the silver salt. Sodium 
permutite has an electrical conductivity at 20° of 6°53x10-* 
ohms~-!, cms.-1, whilst silver permutite has a value 4°48 x 10-4 
ohm-!, ems.-!. From these values the diffusion constant is calcu- 
lated, and shown to have the values 1°30 x 10-8 sq. cms. per sec., 
and 1°90 x 10-8 sq. cms. per sec. respectively. The volume of the 
pores in permutite is 30% of that of the total volume. The same 
diffusion constant is obtained from the diffusion experiments as 
from the conductivity experiments, when it is assumed that the 
active surface of the permutite is nine or ten times as great as 
that of an equally large non-porous mass. The diffusion constant 
of natrolite is 1°48 x 10-! sq. cms. per sec. J. F. 8. 


Soret’s Phenomenon. TH. Wereipe (Ann. Physique, 1914, 
[ix], 2, 55—66).—If two parts of a solution are maintained at 
different temperatures, diffusion takes place, and the resulting 
distribution of the dissolved substance should theoretically depend 
on the ratio of the absolute temperatures of the two parts of the 
solution. Further experiments to determine the influence of the 
temperature on the distribution have been made with a modified 
form of apparatus, in which the total height of the column of 
solution is reduced to 15 mm. In this way, the time necessary for 
the attainment of equilibrium has been diminished to a very large 
extent as compared with the time required in Arrhenius’ experi- 
ments, in which the length of the diffusing column of liquid was 
15 cm. 

Preliminary experiments with aqueous solutions of antipyrine 
showed that the velocity of diffusion diminishes with falling concen- 
tration of the original solution, that the ratio of the resulting con- 
centration is greater than the theoretical ratio, and that the 
observed ratio decreases with falling concentration. By extra- 
polation a limiting value of the ratio corresponding with zero 
concentration may be obtained. 

From the results obtained with other substances it appears that 
some, such as copper sulphate and sodium hydroxide, behave like 
antipyrine. For others, the observed ratio is less than the theoreti- 
cal, and increases with falling concentration. This has been found 
with sodium chloride, sucrose, and glycerol. The limiting ratio 
in some cases approximates to the theoretical value, but this is 
not usually met with. 

The results obtained with ethyl alcohol, acetone, boric acid, and 
aniline lead to the conclusion that a difference of temperature has 


no influence on the distribution of these substances in aqueous 
solution. H. M. D. 


— 
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Diffusion of a Solution of Variable Concentration and 
Temperature. TH. WEREIDE (Ann. Physique, 1914, [1x], 2, 67—83. 
Compare preceding abstract).—If ¢ and c’ denote the concentra- 
tions of the dissolved substance in two portions of solution which 
are maintained at the absolute temperatures 7' and 7” respectively, 
then if the diffusion process is determined by osmotic forces, theory 
requires that the distribution of the dissolved substance should 
satisfy the relation ¢/c/=7'/7T. The experimental results recorded 
in the previous paper show that this is by no means generally the 
case. 

If, on the other hand, it is assumed that the movements of the 
molecules are of the Brownian type, that is to say, irregular and 
non-orientated, it can be shown that the distribution of the dis- 
solved substance should be expressed by the equation: 

ele! =f/ wT" /uT, 

in which uw and w’ represent the mobilities of the molecules at 
temperatures 7' and 7’. It is also shown that c/c’ will tend towards 
unity when the mobility of the molecules of the dissolved substance 
approaches that of the molecules of the solvent. In this way it is 
possible to account for the fact that certain substances show no 
evidence of diffusion under the influence of a temperature gradient. 
On the further assumption that many dissolved substances are 
hydrated in aqueous solution, and that both kinds of diffusion 
occur simultaneously, it is possible to give an explanation of the 
widely divergent behaviour exhibited by the substances investi- 
gated in the previous paper. H. M. D. 


The Diffusion of Solutions. J. THoverr (Ann, Phys., 1914, 
[ix], 2, 369—427. Compare A., 1903, ii, 13; 1910, ii, 191).—Using 
his optical method already described (compare A., 1902, ii, 197, 
384, 445, 599), the author has continued his studies on the diffu- 
sion of solutions, and has extended the work to solutions in which 
solvents other than water were used. The results obtained for the 
diffusion of an aqueous solution of sodium chloride in water 
confirm the direction of the variation of the coefficient of diffusion, 
D, with the concentration of the sodium chloride, as previously 
recorded (loc. cit.). The results obtained in a study of the diffu- 
sion of hydrochloric acid show a diminution in the coefficient of 
diffusion with the concentration, and they are not in agreement 
with those given by Vholm (A., 1905, ii, 147), who, using Graham’s 
method, obtained numbers varying in the opposite sense and in 
agreement with Arrhenius’ hypothesis. A further study of the 
diffusion of a solution ‘of one electrolyte into that of another, or 
of an electrolyte into a non-electrolyte, shows that the displacement 
of the concentration of the solute upwards or downwards in the 
solution into which diffusion is taking place, must be due to some 
action quite distinct from the electrolytic effects dependent on 
electrolytic dissociation. 

An examination of the diffusion of phenol in water and in a 
number of different types of organic solvents, simple or mixed, 
shows that there is a relationship between the diffusion of phenol 
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in different solvents and the viscosity of these liquids, the varia- 
tions of Y and of the inverse of the viscosity being parallel. This 
relationship is also borne out by examination of the diffusion of a 
very large number of organic compounds of different types in either 
water, methyl alcohol, or benzene as solvents. The results of 
this work are tabulated. The value of D for a given substance in 
methyl alcohol is almost double the value in water, and generally 
almost equal to the value in benzene. For the groups alcohols, 
phenols, nitrogenous compounds (other than nitro-compounds), and 
most of the acids, there is but slight variation in the value of the 
quotient, D./M in each solvent, where M is the molecular weight 
of the substance dissolved. Of the substances soluble in water only 
three show any noticeable variation from this rule, namely, oxalic 
acid, picric acid, and aniline hydrochloride. The other types of 
substances are distinguished by varying values of D/ M, the varia- 
tions bearing no apparent relationship to the chemical constitution 
of the compounds, the halogen derivatives of hydrocarbons giving 
the highest values. WwW 


Influence of Colloidal Sulphur on the Freezing Points of 
Aqueous Solutions of Certain Electrolytes. M. Rarro and 
G. Rosst (Gazzetta, 1915, 45. i, 119—122).—The authors have investi- 
gated cryoscopically the influence of colloidal sulphur on the freez- 
ing point of a solution containing its “crystalloids of formation,” 
sodium sulphate and sulphuric acid (compare A., 1914, ii, 35; also 
Paternd and Cingolani, A., 1914, ii, 182), diluted with an equal 
volume of either water or a dilute solution of lithium chloride or 
sulphate, sodium sulphate, or sulphuric acid. The elevation pro- 
duced in the freezing point by the presence of the colloidal sulphur 
is the same in all cases. The colloidal sulphur is, therefore, with- 
out influence on the freezing points of solutions of added electro- 
lytes, even of sodium sulphate and sulphuric acid, although when 
these are present in the colloidal solution as “ crystalloids of forma- 
tion,” the sulphur has a distinct effect on the freezing point. These 
results are in accord with those of conductivity measurements 
(loc. cit.), and show that, in presence of colloidal sulphur, the 
crystalloids of formation, sulphuric acid, and sodium sulphate are 
not able to conduct electricity or to lower the freezing point of 
water. T. H. P. 


Determination of the Diffusion, the Velocity of Precipita- 
tion, and the Sedimentation Equilibrium of the Particles of 
Selenium and Gold Sols. Arne WestGREN (Zeitsch. physikal. Chem., 
1914, 89, 63—90).—The partition of the particles of several gold 
sols and a selenium sol, which had been allowed to sediment until 
equilibrium was established, was measured by a method similar to 
that used by Perrin. By centrifuging the particles were oriented 
on a straight line boundary of a microscopic chamber, and then 
the partition brought about, by diffusion, was determined after a 
time 7. The formula 7. log(v,/v.)/(7.2?—2,2)=Nf/4RT was deduced 
to represent the partition, where v, and v. represent the concentra- 
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tion of the particles at distances z, and z, from the straight-line 
boundary, J is the Avogadro constant, f the viscosity, R the gas 
constant, and 7' the absolute temperature. The velocity of precipi- 
tation was determined by two methods, partly by the determination 
of the number of particles which settled in a given time in a 
parallel walled vessel, from which a height-concentration diagram 
was made, and partly by direct observation of a quantity of 
particles which had been pressed to the bottom of the vessel by 
centrifuging. As a result of the experiments it is shown that the 
Einstein formula is absolutely true for the Brownian movement of 
the particles of the sols investigated. The mean kinetic energy of 
a particle appears to be independent of its mass, and Stokes’ law 
is accurate within the experimental error, which is approximated 
as about 5% The Avogadro constant is determined as 
(60°6+2) x 10%, which is not very different from (60°6+0°1) x 10% 
aS found by Millikan. J. F. S. 


Colloidal Mercuri-organic Compounds. III. M. Rarro and 
G. Rossi (Gazzetta, 1915, 45, i, 132—139. Compare this vol., 1i, 152).— 
Experiment shows that there exists between the colloids, tetra- and 
penta-mercuriacetanilide acetates, and the acetic acid which is 
formed with them, a peculiar electrical equilibrium completely 
analogous to that existing in solutions of colloidal sulphur between 
the colloid and the crystalloids, sulphuric acid and sodium sul- 
phate. In either case this equilibrium is manifested as a diminu- 
tion in the electrical conductivity of the crystalloids of formation. 
Addition of a crystalloid capable of coagulating the colloid is 
accompanied by a decrease of the conductivity, owing to the trans- 
ference of electric charges from the coagulating crystalloid, and 
from the crystalloids of formation to the colloidal particles. 


T. H. P. 


Colloidal Solutions in Chloroform. MH. Freunpticn and 
Joun A. Gann (Intern. Zeitsch. phys.-chem. Bio’., 1915, 2, 1—18).— 
Solutions of pure fats or spermaceti in chloroform when shaken 
with methylene-blue or other basic dyes do not become more deeply 
coloured than chloroform itself after similar treatment. These 
substances, therefore, are not present in colloidal form in the 
chloroform, and this conclusion is confirmed by measurements of 
the molecular weights by Barger’s microscopic method. 

On shaking a slightly acid solution of spermaceti or fat in chloro- 
form with an aqueous sodium hydroxide solution, an emulsion is 
obtained, of which the disperse phase consists of ultramicroscopic 
particles composed probably of minute drops of soap solution with 
protective coverings of soap-containing material. This fat-chloro- 
form emulsion can be washed with water, and if methylene-blue is 
then introduced, it is adsorbed by the emulsion until a definite 
equilibrium point is reached. The combination of methylene-blue 
with a chloroform solution of slightly acid tristearin is also an 
adsorption process. 

The results obtained by the author lead to the conclusion that 
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the disperse phases of the colloidal solutions of lipoids in chloro- 
form described by Loewe (A., 1912, ii, 742) also probably consist 
of aqueous solutions. H. W. B. 


The Behaviour of Colloids toward Pure and Mixed Liquids. 
I. The Systems Caoutchouc-Benzene-Alcohol and Caout- 
chouc-Benzene—Acetone. Witttam Avucustus Caspari (7rans., 
1915, 107, 162—17i).—The equilibrium diagrams for the above- 
mentioned systems have been experimentally determined. In 
order to obtain the whole diagram three methods were employed: 
(1) A benzene solution of de-resinified caoutchouc was titrated 
with alcohol until separation into two phases set in. Each 
limiting triad thus obtained gives a point on the binodal curve. 
The method, however, serves only over a short range on account 
of the high viscosity of the benzene solutions of caoutchouc. Then 
knowing the quantities of caoutchouc, benzene, and alcohol, the 
“synthetic volumes” could be calculated. (2) Proceeding in the 
same way, but adding an excess of alcohol, two fluid layers were 
formed in equilibrium, the lower of which contained the bulk of 
the caoutchouc. The composition of the two layers gave further 
points on the binodal curve. The upper layer was analysed, caout- 
chouc being obtained by evaporation, and the ratio of benzene to 
alcohol by refractive index measurements. From the relative 
volumes of the two layers and a knowledge of the composition of 
the upper layer, the composition of the lower layer was deduced. 
This method also breaks down when the precipitated clot contains 
too much caoutchouc to assemble into a homogeneous layer, and 
the binodal curve could only be continued by method 3. Precipi- 
tation was effected as before, the liquid phase which is now free 
from caoutchouc was analysed refractometrically, the clot was 
removed, dried between filter-papers, and transferred to a volumeno- 
meter charged with a benzene—alcohol mixture, and its volume 
determined. Similar determinations were made by the first and 
third methods when acetone was substituted for alcohol. All the 
measurements were made at 20°, and from the results isothermal 
diagrams are constructed on trilinear co-ordinates. With an 
increase in temperature the caoutchouc becomes less easily precipit- 
able by alcohol and acetone. The presence of moisture in the 
precipitating liquid has the opposite effect to an increase in tem- 
perature, that is, the caoutchouc is more easily precipitated. From 
the results it is shown that at 20° caoutchouc is practically insoluble 
in a mixture of forty-three volumes or more of absolute alcohol and 
one hundred of benzene, and also in a mixture of eighty volumes or 
more of acetone and one hundred of benzene. A discussion of the 
form of the binodal curves completes the paper. J. F. 8. 


Velocity of Formation and Solution, and the Swelling, of 
Jellies. I. Trause and F. Kouuer (Jntern. Zeitsch. phys.-chem. Biol., 
1915, 2, 42—84).—The authors have investigated the effects of the 
addition of various substances on the rate at which gelatin solutions 
gelatinise, and also on the rate of resolution of the gel, the 
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methods being similar to those employed by Schryver (A., 1914, 
i, 616) in the case of cholate gels. The formation of the gel is 
hindered by chloroform, ether, and other narcotics, a large number 
of which were tested. The solution of the gel, on the other hand, 
is accelerated, and when the narcotics are arranged in the order 
corresponding with the degree to which they hinder the formation 
of the gelatin gel, it is found to be practically the same order as 
that for the acceleration of gel solution. Non-electrolytes, such as 
glycerol and the sugars, which increase surface tension, accelerate 
gel formation, and correspondingly inhibit gel solution. 

Acids in amounts of less than 0°01 mol. per litre increase the rate 
of gel formation. Above this concentration they exert an inhibit- 
ing action, which reaches a maximum when the solution contains 
0°019 mol. of almost any acid per litre. The rate of solution of 
the gel is affected in exactly the reverse manner. Bases similarly 
inhibit formation and accelerate solution of the gel. Salts, in the 
case of dilute gelatin solutions, accelerate formation and inhibit 
solution of the gel, the extent of influence being represented by 
the order Ca-K-Na for cations and _ trichloroacetate—salicylate— 
iodide-bromide, cyanide — nitrate -chloride-sulphate-— citrate for 
anions, the foremost in each series exerting the strongest action. 
With larger concentrations of the gelatin, the order becomes 
changed. 

Alkaloidal salts behave in a similar way, provided the gelatin 
solution is dilute. With more concentrated solutions the effect is 
reversed. Consequently for certain strengths of gelatin solution, 
pilocarpine, which has the greatest accelerating action on gel 
formation in dilute gelatin solutions, and atropine, which has the 
least, become antagonistic. Similar antagonism occurs between non- 
electrolytes which lower surface tension and those which raise it; 
between narcotics and peptone, narcotics and salts, and between 
various salts, particularly between a calcium and the corresponding 
sodium salt. 

The authors show that a complete analogy exists between the 
swelling of colloids and the formation and re-solution of gels. The 
greater the effect of an agent on the velocity of gel solution or 
formation, the greater is the effect on the capacity of colloids for 
swelling. The concentration of acid which produces the maximum 
inhibiting action on gel formation is approximately that which 
has the greatest effect on imbibition. 

The authors point out the bearing of these results on the problems 
of narcosis, hemolysis, chemotaxis, inflammation, mechanism of 
muscle contraction, production of cedema, etc. H. W. B. 


Gas Equilibria and a Test of J. D. van der Waals, jun.’s 
Formula. II. F. E. C. Scnerrer( Proc. K. Akad. Wetensch. Amsterdam, 
1915, 17, 1011—1026. Compare this vol., ii, 46)—A further dis- 
cussion of gaseous equilibria on the lines indicated in the first 
paper (Joc. cit.). The experimental data considered are those relat- 
ing to the dissociation of iodine, hydrogen chloride, bromide, and 
iodide. The dissociation constants for the halogen hydrides lead 
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to values for the quotient of the moments of inertia which are in 


agreement with those calculated from the molecular radii. 
H. M. D. 


The Exchange of Atoms between Solid and Liquid Phases. 
G. von Hevesy (Physrkal. Zeitsch., 1915, 16, 52—55).— Experiments 
are described which have enabled the author to measure the rate 
of molecular exchange at the surface of separation of solids and 
liquids. The observations were made on lead and its compounds, 
and measurements of small changes in the distribution of lead at 
the contact surface were made possible by the addition of traces of 
thorium-B, whick is an isotope of lead, to the liquid or solid phase. 

In this way, observations have been made on the molecular 
exchange between solid lead chloride and a saturated solution of 
the salt, and at the surface of contact of metallic lead and lead 
dioxidé and solutions of lead nitrate of varying concentration. The 
rate of exchange at the surface of metallic lead in contact with a 
solution of lead nitrate containing thorium-B is of such magnitude 
as to suggest that the exchange is not that which corresponds with 
complete thermodynamic equilibrium, but is due to the action of 
“local currents.” At some points lead passes into solution, and at 
others separation takes place. 

At the surface of contact of pure lead dioxide and a solution 
which contained lead nitrate (0°001NV) and nitric acid (0°0017) 
and was saturated with “infected” lead dioxide, the rate of 
exchange was found to be very much smaller. In this case it is 
possible that the observed rate corresponds approximately with the 
kinetic exchange which would be found in a condition of thermo- 
dynamic equilibrium. H. M. D. 


Action of Ammonia Gas on the Hydrochlorides of Primary 
Amines. F. Biper (Amn. Chim., 1914, [x], 2, 132—188).—A 
résumé of work already published (compare A., 1912, ii, 915; 1913, 
ii, 197, 572). W. G. 


Calculation of the Equilibrium Constant from Cryoscopic 
Measurements. Calculation of the Degree of Hydrolysis. 
J. B. Gonpen (Zeitsch. physikal. Chem., 1914, 89, 49—62).—A 
theoretical paper in which the author calculates the ionisation 
constant and degree of dissociation of a number of acids, alkali 
salts, and sucrose from cryoscopic measurements of these sub- 
stances by other investigators. It is shown that the equation for 
the calculation of the number of molecules (C,) from the freezing- 
point lowering (A) can with advantage be changed from its original 
form, C,=0°705 log,)(1 + A) + 0°244 + 0°004A2, to 

C,,=0°705 logyo(1 + A) + 0°244 + 0°0044?2 — 0°00024°, 
in certain cases. Both formulz are practically identical for values 
of A up to 1°2°; only in the case of greater values of A, particularly 
those above 2°, does the second formula give somewhat smaller 
values for C,, and in consequence it yields good values in the case 
of sucrose solutions for A=0° up to A=2°7°. On applying the 
modified equation to solutions of strong binary acids it is shown 
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that over a wide concentration interval a very good value for 
k=C2/C, is obtained. This constant & is proportional to the 
decomposition values of Le Blanc, and if the relationship is 
expressed by z, then the expression k=0°33/z! holds with good 
approximation. In connexion with binary salts the following rules 
were derived: (1) The ordinarily calculated dissociation constant 
shows that the solution contains either complex ions or complex 
molecules or both. (2) The double molecule concentration (A,B,) 
in binary salts of the type AB can be regarded as the mean of 
the complex-ion concentrations, $(1,B+AB,), if it is assumed that 
few or no double molecules exist in the solution. The dissociation 
constant & of a number of alkali salts shows a fall in the value 
as the concentration rises, and from the nature of this fall, certain 
regularities are apparent. The degrees of hydrolysis of sodium 
acetate and sodium carbonate were calculated, and values obtained 
which agree exactly with the experimental results of Shields (A., 
1893, ii, 448). In this calculation the dissociation constants calcu- 
lated by the modified formula were made use of. J. F. 8. 


Apparent Slowness of the Hydrolysis of Ferric Salts. A. 
QUARTAKOLI (Gazzetta, 1915, 45, i, 1389—152).—In order to throw 
light on the non-instantaneous character of the hydrolysis of ferric 
salts in aqueous solution, the author has investigated the change 
of the electrical conductivity and magnetic susceptibility with time, 
and the final concentration of the hydrogen ions in ferric chloride 
solutions diluted to various extents. From the results obtained the 
conclusion is drawn that, immediately after the dilution, the hydro- 


lysed portion of the salt is composed partly of the ions FeOH (and 


possibly FeO,H,) and partly of amicroscopic, colloidal granules of 
(FeO,H;), or highly basic chlorides, these having a high degree of 
dispersion, and, in consequence of their enormous surface, absorb- 
ing a considerable quantity of hydrochloric acid. Contrary to 
Goodwin’s hypothesis (A., 1897, ii, 16), the amount of colloidal 
ferric hydroxide remains unaltered from the beginning to the end 
of the reaction; the degree of dispersion alone diminishes, the 
decrease thus effected in the surface causing liberation of a part 
of the hydrochloric acid. As the dilution increases, the fraction of 
the hydrolysed part consisting of ordinary ionised molecules, FeOH, 
FeO,H,, etc., increases in comparison with that existing in the 
colloidal state. 

Various authors have stated that, in a solution of 0°000054-molar 
concentration, ferric chloride is completely hydrolysed, and exists 
wholly in the colloidal condition, but by means of the author’s 
sensitive method for determining the magnetic susceptibility (A., 
1914, ii, 619) it is shown that this statement is erroneous. The 
failure of the reaction with potassium ferrocyanide at this dilution 
and its appearance when hydrochloric acid is added are indecisive 
in this matter, since it cannot be asserted that the reactions of the 
ion, Fe***, are the same as those of the ion, (FeOH)** or (FeO,H,)’. 

T. H. P. 
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Velocity of Solution of Metals in Acids. II. Velocity of 
Solution of some Zinc-Copper Alloys in Hydrochloric Acid. 
M. Centnerszwer and Js. Sacus (Z-tsch. physikul. Chem., 1y14, 89, 
213—229. Compare A., 1914, ii, 550)—The velocity of solution 
of zinc-copper alloys, containing 0°51—9°75% copper, in hydro- 
chloric acid of various concentrations, has been determined at 25°. 
The alloy was cut into thin discs, and mounted at the end of a 
rotary stirrer, and all but the face covered with wax; this was then 
placed in hydrochloric acid, and rotated 100 times per minute. 
The hydrogen evolved was collected, and its volume measured, from 
which the velocity of solution was deduced. It is shown that no 
copper passed into solution. The alloys all exhibit an induction 
period, which is considerably shorter than that observed in the 
case of pure zinc. The velocity constant decreases rapidly immedi- 
ately the induction period is at an end, and finally reaches a limit- 
ing value. The velocity of solution decreases with increasing copper 
content. “Activated” plates show a regular rate of solution, and 
obey Boguski’s law. Slowly cooled alloys have a longer induction 
period, but a greater velocity of solution than rapidly aa a 

J. F. 8. 


The Wet Oxidation of Metals. IV. The Question of Pas- 
sivity. Bertram Lampert (7rans., 1915, 107, 218—222).—A 
theoretical paper in which the author compares the action of 
water on pure iron with its action on passive iron. The action in 
both cases is very similar, and all the usual tests for passivity 
of iron yield the same results with pure iron. From these results 
he draws the conclusion that the inactivity of pure iron is the 
result of its possessing a physically homogeneous surface, and 
by analogy iron which has been rendered passive must possess 
a physically homogeneous surface of some kind which is not neces- 
sarily always the same. Such a surface would cause the iron to 
have the same potential in all parts, and in consequence there would 
be no tendency for it to pass into solution. He therefore defines 
passivity as the production, by some chemical or electrochemical 
process, of a physically homogeneous layer on the surface of a metal 
which originally was physically heterogeneous. J. F. 8. 


Theory of Gas Reactions. Hernricn Léwy (Ann. Physik, 1915, 
[iv], 46, 561—568).—A theoretical paper in which it is shown that 
Liebig’s hypothesis, that the action of catalysts consists in the 
transmission of the molecular vibrations of the catalyst to the 
molecules of the reacting substances, may be submitted to experi- 
mental test by application of the quantum theory to suitable gas 
reactions. H. M. D. 


The Use of Nickel and its Oxides in Catalysis. J. B. 
SENDERENS and JEAN Apoutenc (Bull. Soe. Chim., 1915, [iv], 17, 
14—19. Compare A., 1912, ii, 770; Bedford and Erdmann, A., 
1913, i, 707; Ipatieff, A., 1907, i, 5, 6, 827, 828).—A discussion as 
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to whether the catalytic action of finely divided nickel or its oxides 
is due to the metal itself or its oxide. Finely divided metallic 
nickel can be used as a catalyst for hydrogenations either by the 
wet or the dry method. The oxides of nickel are apparently 
inactive by the dry method, but by the wet method possess an 
activity which cannot be attributed to the presence of some reduced 
nickel. The relative activity of the oxides or the metal depends 
on the manner in which they have been prepared. W. G. 


Catalytic Addition of Hydrogen to Unsaturated Com- 
pounds. Detection of Metallic Nickel in the Hardening of 
Oils, using Oxides and other Compounds of Nickel. W. 
Normann and W. Puneas (Chem. Zeit., 1915, 39, 29—31, 41—42).— 
The experiments of Meigen and Bartels (A., 1914, i, 482), which 
indicated that the oxides of nickel could not, without reduction to 
metallic nickel, act as hydrogenating catalysts as was maintained 
by Bedford and Erdmann (A., 1913, i, 701), have been repeated 
by the authors with some modifications in detail, and in every 
case, after the hardening of the oil, the presence of free metallic 
nickel in the catalyst which previously contained no free metal, 
has been conclusively demonstrated on the grounds of electrical 
conductivity, analytical determinations, and the formation of nickel 
carbonyl. Cotton-seed, olive, linseed, and sesame oils were used, 
and the reduction was carried out at 250° by passing a rapid 
stream of hydrogen through the oil in presence of 1% of nickel 
oxide. After two to three hours the catalyst was separated, washed 
with benzene, and fragments separated by means of a magnet were 
found to be good electrical conduct--s. Analyses of that portion 
of the recovered catalyst which was soiuble in sulphuric acid showed, 
from the volume of hydrogen evolved, free nickel contents varying 
from 71°4 to 86°5%, much higher than could be accounted for by 
any assumption of a suboxide. For the preparation of the nickel 
carbonyl, the catalyst was not removed from the fat, but after 
cooling to from 50° to 90° the stream of hydrogen was replaced 
by carbon monoxide, and the evolved gases passed through a hot 
tube. In every case nickel mirrors were obtained corresponding 
with at least from 4% to 7% of the weight of the catalyst originally 
taken, which quantity spread over the surface of the inactive 
oxide would, it is declared, be sufficient to account for the reducing 
activity observed. It is concluded, therefore, that a reduction 
with molecular hydrogen in the absence of free metal has not yet 
been carried out, and that the assertion that anything other than 
the free metal acts as a catalyst is absolutely unproved. 

This conclusion is in direct contradiction to that recently arrived 
at by Senderens (preceding abstract). G. F. M. 


Catalysis in the Oxidation of Alkali Sulphites. Enz 
SAILLaRD (Compt. rend., 1915, 160, 318—320).—An enquiry into the 
effect of certain substances, likely to be present in sugar juices, and 
syrups, on the rate of oxidation of the alkali sulphites formed 
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during the process of manufacture. The oxidation of alkali sul- 
phites is retarded by the presence of sucrose, invert sugar, the non- 
saccharine material as a whole, ammonium oxalate, glycerol, alkali 
hydroxides or carbonates, asparagine, glutamic acid, and potassium 
lactate. Between the experimental limits of temperature (15—90°) 
rise in temperature accelerates the oxidation, whilst increase in 
sugar content lowers the rate of oxidation. In molasses the oxida- 
tion of alkali sulphites is very difficult owing to the high sugar 
content (50%). Substances which accelerate the oxidation of alkali 
sulphites are nickel, zinc, aluminium, oxide of iron, manganese 
dioxide, calcium carbonate, marble, fire-brick, calcium sulphite, 
calcium phosphate, magnesium carbonate, calcium oxalate, alumina, 
and calcium sulphate, all in the form of powder. W. G. 


Studies in Catalysis. Part II. The Inversion of Sucrose. 
ALFRED LamBLE and Witutam Cupmore McCu.tiacs Lewis (7rans. 
Chem. Soc., 1915, 10'7, 233—248).—A series of measurements have 
been made of the rate of inversion of sucrose at 25°, 35°, and 
45° by hydrochloric acid, of various strengths from 2°429NV to 
0°0502N. The temperature-coefficients of the reaction have been 
calculated from the experimental results, and their change with the 
concentration of the hydrochloric acid has also been established. 
Assuming that both the undissociated hydrochloric acid as well 
as the ions catalyse the reaction, there is a slight fall in the critical 
increment (#) as the concentration of the catalyst increases; the 
critical increment being defined as the extra amount of energy 
required by 1 gram-molecule of the system according to the Rice- 
Marcelin equation, dlogk/d7=H/RT?. Generally it has been 
found that for reversible reactions the larger the velocity constant 
the smaller the value of #, and vice versa. This also holds when 
the nature of the solvent is altered by the addition of a second 
solvent. The above-mentioned conclusions are in agreement with 
the Rice modification of the Marcelin equation, and also with the 
view that chemical reactivity is due to infra-red radiation emitted 
by the catalyst and absorbed by the reacting or decomposing sub- 
stances. The possible catalytic action of the undissociated molecule 
is discussed from the radiation point of view. J. F. 8. 


A Formula for the Calculation of the Atomic Weights. 
Artnur W. Warrineton (Chem. News, 1915, 111, 110—111).— 
The approximate atomic weights can be calculated by means of the 
formula X = —1+2¥Y +0°008¥2, where X is the approximate atomic 
weight, and Y the number of the element, assuming that there are 
only eighty-five elements between helium and uranium. G. F. M. 
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Inorganic Chemistry. 


The Question of Unstable Forms of Ice. P. W. Bripaman 
(Zeitsch. phystkal. Chem., 1914, 89, 252 —253) —Polemical ; an answer 
to Tammann’s criticism (A., 1914, ii, 633) of the author’s original 
paper (A., 1913, ii, 39), in which it is shown that in all probability 
two forms of ice II exist. J. F. 8S. 


Sublimation of Iodine in the Laboratory. Fritz C. KoEHLER 
(Chem. Zeit., 1915, 39, 122).—A simple apparatus for the purification 
of recovered iodine in the laboratory by sublimation consists of a 
glass funnel in which is placed a tubulated glass globe consisting 
of two halves ground to fit on one another, such as is used in 
vacuum distillations. A glass tube, projecting into the middle of 
the globe and fitted tightly into the tubulure with asbestos, passes 
downwards through the stem of the funnel and ends in a glass flask 
having a hole in the base plugged with glass-wool, and resting on a 
beaker. The impure iodine is placed in the lower half of the glass 
globe and is warmed by a slow current of steam passing through the 
funnel. A cake of pure dry sublimate is obtained on the upper 
half, all the moisture passing through the glass tube into the lower 
flask and beaker. The apparatus works day and night without 
attention, and using a globe 15 cm. in diameter 250—300 grams 
of pure dry iodine were obtained in a few days. G. F. M. 


The Action of Carbon Dioxide on Mineral Sulphides. N. 
Costganu (Ann. Chim., 1914, [ix], 2, 189—210. Compare A., 1913, 
li, 694; 1914, ii, 48).—Sulphides which are decomposed by water, 
such as silicon and boron sulphides, and certain sulphides which 
are insoluble in water, such as zinc sulphide and cuprous sulphide, 
when heated in an atmosphere of carbon dioxide, act as reducing 
agents, carbon monoxide being formed, the metallic sulphide con- 
verted into the corresponding oxide, and free sulphur liberated. 
Certain insoluble sulphides, when heated in carbon dioxide, undergo 
no chemical change, but behave as though heated in a vacuum, 
and by this means in some cases the transformation from the 
amorphous to the crystalline state of the sulphide is carried out at 
a suitable temperature. 

Sulphides soluble in water, such as the alkali sulphides, when 
heated in carbon dioxide are converted into the corresponding 
carbonates, carbon monoxide, carbon oxysulphide, and free sulphur 
being formed at the same time. The free sulphur then reacts with 
some of the carbonate, giving a mixture of alkali pentasulphide 
and sulphate, carbon dioxide being regenerated : 

2Na,S+4CO, =2Na,CO,+ CO+COS+S8. 


Sulphites, Thiosulphates and Polythionates. A. Sanvrer 
(Zeitsch. angew. Chem., 1915, 28, 9—12).—The statement of Feld 
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(A., 1911, ii, 289, 769), that the reaction between mercuric chloride 
and polythionates is complete only after prolonged boiling, is 
incorrect. With sodium tetrathionate the reaction is complete at 
the ordinary temperature after forty to forty-five minutes, depend- 
ing on the dilution ; fifteen minutes are sufficient when the solutions 
are boiled. The presence of sodium chloride or of other chlorides 
retards considerably the velocity of reaction. 

The oxidation of sulphurous acid by mercuric chloride takes place 
in accordance with the equation: H,SO,+2HgCl, + H,O = H,S80O,+ 
Hg.Cl,+2HCl. It is only quantitative, however, when the solution 
contains not more than 2 grams of sulphur dioxide per litre; with 
greater concentrations sulphur dioxide escapes unoxidised from the 
boiling solutions. 

When excess of mercuric chloride solution is added to a solution 
of sodium hydrogen sulphite in the cold, reaction takes place 
according to the equation: 2NaHSO,+2HgCl,=2ClHg-SO,Na+ 
2HCl (compare Barth, A., 1892, 564), the alkali titre of the 
reaction mixture corresponding quantitatively with the amount of 
sodium hydrogen sulphite taken. When sulphurous acid is taken 
in place of sodium hydrogen sulphite, two mols. of sodium hydroxide 
for every mol. of sulphurous acid are required to neutralise the 
reaction mixture, which is also in accordance with the above equa- 
tion, the sulphurous acid first giving sodium hydrogen sulphite. If 
the neutralised solution is then boiled, it again becomes acid, 
reactions taking place according to the equations: 2ClHg-SO,Na+ 
H,O = Hg,Cl, + Na,SO,+ H,SO; and H,SO,+2HgCl,+H,O= 
H,SO,+ Hg,Cl,+2HCl. Sulphur dioxide is, however, lost from the 
solution during boiling, so that the reactions are not suitable for 
quantitative measurements. Normal sodium sulphite behaves 
similarly to sodium hydrogen sulphite. 

The above reactions can be made use of for the estimation of 
free sulphurous acid in the presence of sulphuric acid. Titration 
of the acid mixture with alkali, using methyl-orange as indicator, 
gives the total acid present, the sulphurous acid being thereby 
transformed into the hydrogen sulphite, and not the normal 
sulphite. The addition of excess of mercuric chloride and further 
titration with alkali then gives the amount of sulphurous acid 
originally present. Mixtures of sulphurous and hydrochloric acid 
cannot be so estimated, since the presence of the sodium chloride 
formed on neutralisation with sodium hydroxide interferes, as 
already mentioned, with the reaction of the mercuric chloride. 

The method given by Feld (A., 1913, ii, 617) for the estimation 
of mixtures of free sulphurous acid with thiosulphates and poly- 
thionates is not trustworthy, since the reaction between manganese 
sulphide and sulphur dioxide, whereby the latter is fixed, does not 
take place quantitatively according to the reaction: 

380, + 2MnS = 2Mn8,0, + 8, 
as given by Feld (compare Henderson and Weiser, A., 1913, ii, 
327). The following method gives trustworthy results: 10—20 c.c. 
of the solution are titrated with iodine, thus giving the total 
amount of thiosulphate and sulphurous acid present. The sulphuric 
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acid thus formed from the sulphurous acid is then titrated with 
sodium hydroxide, and hence the amounts of thiosulphate and 
sulphurous acid present can be found. Another 10—20 c.c. of the 
solution are then neutralised with sodium hydroxide to give sodium 
hydrogen sulphite; excess of mercuric chloride is then added, the 
mixture kept for thirty to forty minutes with repeated shaking, 
and the liberated acid is titrated, after the addition of ammonium 
chloride, with sodium hydroxide, using methyl-orange as indicator. 
The amount of liberated acid due to the sulphurous acid and thio- 
sulphate is known from the iodine titration, and hence that due 
to the polythionate is known, and the amount of polythionate 
present can be calculated. The reactions of the thiosulphate and 
pelythionates with mercuric chloride take place according to the 
equations: 
Na,8,0, + 2HgCl, + H,O = Na,SO, + Hg,Cl, + 2HC1+8, 
Na,8,0, + 2HgCl, + 2H,0= 
Na,SO,+ Hg,Cl, + H,SO, + 2HCl + (n —2)S. 
T. 8. P. 


A Variety of Selenium Particularly Sensitive to Light. 
Application to the Construction of Selenium Celis for 
Photometry. Louis AnceLt (Bull. Soc. Chim., 1915, [iv], 17, 
10—14).—If vitreous selenium melted at 220° is cooled rapidly 
under pressure it is transformed into a new variety, violet-grey in 
appearance, formed of slender crystals, very sensitive photoelec- 
trically, but very unstable. The author describes in detail a 
method of applying this substance in the form of a solid solution 
in vitreous selenium, in the preparation of a photometric cell, which 
he has used successfully in the observation of several recent solar 
eclipses (compare Compt. rend., 1912, 155, 267). W. G. 


Constitution of some Nitrogen and Phosphorus Compounds 
and the Constitution of Elementary Phosphorus. GERVAISE 
Le Bas (Chem. News, 1915, 111, 113—114).—The author applies the 
theory of molecular volumes to the determination of ring structure 
(compare A., 1914, ii, 803). A value of 33°1 is obtained for 
nitrous oxide at its boiling point by means of Berthelot’s formula 
from the critical data. This shows a contraction of 6°8 compared 
with the calculated values, and is held to demonstrate the presence 


, N = ‘ 
of a three-membered ring: sh>v. For similar reasons nitrous 


anhydride is formulated : OND. 

In the case of elementary phosphorus there is a contraction of 
24°4, which would not be accounted for by a four-membered ring, 
but agrees with a tetrahedron having a phosphorus atom at each 
corner, that is, four three-emembered rings. Hypophosphorous and 
phosphorous oxides are formulated respectively as: 

P-P O—P—P—O 
(| Pra and OK< | >U 
a 3 O=P—r—0 G. F. M. 
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Vapour Pressure Lines of the System Phosphorus. III. 
A. Surrs and S. C. Boxnorst (Proc. KX. Akal. Wetensch. Amsterdam, 
1915, 17, 962—973. Compare A., 1914, ii, 533; this vol., ii, 49).— 
Further measurements have been made of the vapour pressure of 
violet phosphorus. Samples of violet phosphorus were prepared by 
heating white phosphorus, with or without the addition of iodine, 
at 375°, 410°, and 550° for prolonged periods. The vapour-pres- 
sure curves plotted from the results obtained with the different 
samples are not identical at temperatures below about 480°, but 
this was subsequently found to be due to the slowness with which 
the internal equilibrium is established. At higher temperatures 
the equilibrium is established much more rapidly. The discon- 
tinuity in the vapour-pressure curve, which was found in the earlier 
experiments, can also be satisfactorily explained in terms of the 
difference in the speed with which internal equilibrium is estab- 
lished at different temperatures. 

By heating in a vacuum at about 360°, an attempt was made to 
remove the more volatile component and measurements of the 
vapour pressure of the residue at temperatures below 473° actually 
gave a curve which is much lower than the curves obtained with 
the samples of violet phosphorus referred to above. The authors 
consider that. this experiment proves that violet phosphorus con- 
sists of at least two allotropic forms (pseudo-components) in internal 
equilibrium. These components differ greatly in volatility. 

In discussing the relation between the various forms of phos- 
phorus, the view is expressed that violet phosphorus represents the 
unary stable form, white phosphorus the unary meta-stable form, 
whilst red phosphorus is an intermediate meta-stable form, which is 
not in internal equilibrium. H. M. D. 


The System Phosphorus. A. Smits and S. C. Boxnorst (Proc. 
K. Akad. Wetensch. Amsterdam, 1915, 17, 973—982. Compare 
preceding abstract).—The vapour-pressure data for solid violet 
phosphorus yield a straight line when 7 log p is plotted as a function 
of 7. This line corresponds with the equation 7 log p= —Q/R+CT, 
in which Q is the molecular heat of sublimation and C is a con- 
stant. The mean value of Q/H# according to the available experi- 
mental data is 13050, from which Q@=25°839 Cal. The heat of 
vaporisation of liquid violet phosphorus has previously been found 
to be 9°962 Cal. (compare A., 1914, ii, 534), and by difference 
15°877 is obtained as the molecular heat of liquefaction. This 
extraordinarily high value is supposed to be connected with the 
chemical change (transformation of one pseudo-component into 
another) which accompanies the change in state. 

According to Giran (A., 1903, ii, 362), the transformation of 
violet into white phosphorus absorbs 4400 cal. per gram atom, and 
from this it may be inferred that the heat absorbed in the chemical 
change accompanying the vaporisation of violet phosphorus is 
17°601 Cal. This leaves 8°2 Cal. for the heat absorption, corre- 
sponding with the physical change in state. 

The critical temperature of liquid violet phosphorus is 695°, and 
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by extrapolation the critical pressure is found to be 83°56 atm. 
From the equation )=7;/8°273~, 6=0°005304, and when this is 
compared with the value of 6 for the atom of phosphorus in phos- 
phine, the ratio of the volumes of the molecule and atom is 
obtained = 4°26. 

When the vapour-pressure data for liquid violet phosphorus are 
examined in the light of van der Waals’ vapour-pressure formula, 
a difference between the average size of the molecules in the two 
states of aggregation is also indicated in this way. H. M. D. 


Preparation of the Chlorides of Silicon. F. Stantey Kippine 
(Chem. News, 1915, 111, 135).—The preparation of the chlorides of 
silicon from ferrosilicon (Martin, T., 1914, 105, 2836) has been 
described previously by Warren (A., 1893, ii, 11). H. M. D. 


The Fluorides of Silver. A. Guntz and A. A. Guntz, Jun. 
(Ann. Chim., 1914, [ix], 2, 101—132).—A more detailed account of 
work already published (compare A., 1914, ii, 50). W. G. 


Magnesium Chloride as a Mineral Former. II. Uranium- 
Cerium-blue and the Existence of Constitutive Colouring. 
Magnesia-red and Magnesia-green. K. A. Hormann and Kurt 
HoéscHe.e (Ber., 1915, 48, 20—28. Compare A., 1914, ii, 204) — 
In an earlier paper (A., 1914, ii, 204) attention has been drawn 
to the application of anhydrous magnesium chloride as a con- 
venient solvent for the crystallisation of metallic oxides. 

It is now found that uranium oxide resembles praseodymium 
oxide in crystallising with cerium oxide, the product having a 
deep blue colour. The coloured substance is produced by heating a 
dry mixture of cerium and uranyl sulphates with excess of mag- 
nesium chloride in a covered crucible for fifteen hours. The result- 
ing deep blue cubic crystals can be separated from the accompany- 
ing magnesia by their relative stability towards dilute acids. The 
composition of this uranium—cerium-blue varies slightly, but agrees 
approximately with that of a compound of uranium dioxide with a 
bimolecular proportion of cerium dioxide. 

Uranium dioxide itself can be obtained in a crystalline condition 
by fusing sodium uranate with magnesium chloride in an analogous 
manner, 

A similar deep blue compound of uranium and cerium dioxides 
can also be obtained by precipitating an aqueous solution of uranyl 
and cerous nitrates with excess of ammonium hydroxide or dilute 
potassium hydroxide solution ; the precipitate is at first yellow, but 
soon changes to a denser blue solid. This result is attributed to 
a reduction by the primarily produced cerous hydroxide, followed 
by combination of the resulting dioxides. The blue compound 
can, in this case, be isolated by treatment with ammonium hydrogen 
carbonate solution, which removes excessive uranium dioxide as 
uranium ammonium carbonate, but if this process is too prolonged 
the blue compound undergoes decomposition with formation of 
doubly refracting crystals of cerous ammonium carbonate, 


Ce,(COs)s,(NH,)2CO3,6H,0. 
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It was not found possible to obtain analogous results by wet 
methods with other metals in place of uranium. Ammonium vana- 
date and cerium nitrate on treatment with ammonium hydroxide 
gave a dirty-brown precipitate, or on mixing in suitable proportions 
without the ammonia yielded amber-yellow, rhombic plates of 
complex composition. Ammonium molybdate and cerium nitrate 
in aqueous solution gave a complex ammonium cerimolybdate, 
Ce,03,10M00;,2N H3,8H,0. 

The colour of uranium-cerium blue is explained in the same 
manner as that of the ferriferrocyanides (Hofmann and Resen- 
scheck, A., 1906, i, 75), namely, by an oscillatory variation in the 
valency of the two central atoms. 

By heating cobalt sulphate with magnesium chloride in a porce- 
lain crucible, octahedral crystals of ‘magnesia-red” can be 
obtained more easily than by the earlier process (Hedvall, A., 1914, 
ii, 373); the addition of magnesia is not necessary, as it is produced 
during the heating. By a similar process nickel sulphate gives 
rise to green, octahedral crystals (‘‘magnesia-green”). These 
crystals are mixed crystals of the two oxides. In experiments with 
manganese, complications arise on account of atmospheric oxida- 
tion. 

Attention is drawn to the ease with which, on fusion with 
magnesium chloride, many basic oxides react with formation of a 
chloride which sublimes away, leaving a residue of magnesium 
oxide. D. F. T. 


Action of Lead, Copper, Tin, Nickel, Zinc, and Aluminium 
on Water. W. P. Jorissen (Chem. News, 1915, 111, 56—58, 
67—70, 78—80; 91—92, 102).—A report on recent investigations 
on the corrosive action of pure and natural waters on the above 
metals read before the Chemical Section of the 11th Inter. Pharm. 
Conf. As regards his own conclusions, the author considers that 
it is not possible to predict whether a special kind of drinking 
water, brought into contact with lead or zinc, will only dissolve 
quantities below a certain limit, but that a special experiment 
must be made in each case with the conditions imitated as nearly 
as possible. There is little danger of much corrosion of tin by 
drinking water. G. F. M. 


The Nature of Subsidiary Valencies. VIII. Stability of 
the Metal Ammonias of Chlorates, Bromates, and Iodates. 
Thermal Dissociation and Explosion. Fritz Epuraim and 
Avotpa Jannsen (Ber., 1915, 48, 41—56. Compare Ephraim, A., 
1914, ii, 179, 827; 1913, ii, 129, 130, 496, 578, 677, 1061; Ephraim 
and Linn, A., 1914, i, 17).—The metal-ammonias of the chlorates, 
bromates, and iodates are easily obtainable, but in the case of the 
derivatives of the two former, investigation of the dissociation 
curves is limited by the explosive nature of the compounds at higher 
temperatures. It is of interest that the explosion temperature of 
the metal-ammonias derived from the chlorates of the metals zinc, 
nickel, and copper coincides approximately with the temperature 
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at which the dissociation pressure becomes equal to the atmospheric 
pressure, and that this may not be a chance coincidence is confirmed 
by the fact that under increased pressure the explosion temperature 
is raised. With the metal-ammonias derived from the bromates, 
on the other hand, no marked difference is observable between the 
explosion temperature under ordinary atmospheric pressure and 
in sealed vessels. In the case of the metal-ammonias of the iodates 
of copper, nickel, zinc, and cadmium, dissociation occurs at rela- 
tively low temperatures, although explosions cannot be produced 
in the open atmosphere, but only in sealed vessels, the requisite 
temperatures being between 210° and 219°. The metal-ammonias 
of the chlorates and bromates, in addition to exploding on heating, 
can also be exploded by shock. 

The constant product, 3/v. 2/7, where v is the atomic volume of 
the metal, and 7 the absolute dissociation temperature, is again 
found to give a slightly high value for the nickel compounds, and a 
decidedly high one for those of cadmium; these discrepancies may 
be due to an alteration in the atomic volume of the metals on 
combination, a view which receives a certain amount of support 
from a comparison of the molecular volumes of the compounds. 

The following compounds are described: Coppertetrammine 
chlorate, deep blue needles; copperhexammine chlorate, deep blue ; 
nickelhezammine chlorate, blue crystals, m. p. near 180°; zinctetr- 
ammine chlorate, colourless crystals; zinchexammine chlorate; 
cadmiumhezammime chlorate, colourless crystals; cadmiumtetr- 
ammine chlorate ; cobaltherammine and cobalt-tetrammine chlorates 
were unstable, as also was a mamganeseammine chlorate of unknown 
ammonia content. There were also obtained: Coppertetrammine 
bromate, blue needles ; nickelhexammine bromate, violet, crystalline 
powder; zinctetrammine bromate, crystalline powder; cadmium- 
tetrammine bromate, crystalline powder; anhydrous copper todate 
(that described by Ditte, A., 1892, 1388 is the monohydrate), 
brown; coppertetrammine iodate dihydrate, blue prisms; copper- 
pentammine iodate; nickelpentammine iodate, violet; nickelpent- 
ammine todate trihydrate, reddish-violet crystals; zinctetrammine 
todate, colourless needles; cadmiumtetrammine iodate, microscopic 
prisms. DPD. B. 


Action of Ammonium Salts on Mercuric Iodide. I. Icit1o 
Guargscal (Atti R. Accad. Sci. Torino, 1914-1915, 50, 231—236).— 
When a mixture of mercuric iodide with a little ammonium bromide 
is heated in a long, narrow tube of hard glass, violet iodine vapours 
are evolved, the aqueous extract of the cold mass giving an intense 
coloration with starch solution. The reaction, which is shown 
clearly by as little as 0°0001 gram of mercuric iodide, is due to the 
formation and subsequent decomposition of ammonium iodide; it 
takes place also in solution. The presence of mercuric chloride or 
bromide, or lead bromide hinders the reaction, which is, however, 
not affected by an excess of potassium bromide. When heated with 
ammonium chloride, mercuric iodide yields scarcely any iodine, 
whilst with ammonium sulphate or nitrate much iodine is liber- 
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ated, but the cold mass gives no coloration with starch solution. 
The reaction is given also by ammonium dichromate. Mercurous 
iodide and ammonium bromide yield no iodine, the reactions occur- 
ring being expressed by the equations: Hg.I,+2NH,Br= HgBr,.+ 
Hg+2NH,I, 2NH,lI=2NH;+H,.+I1,, and Hg+I,=Hgl, The 
presence of mercurous iodide or bromide also prevents the reaction 
with mercuric iodide. 

Mercuric iodide is readily soluble in cold ammonium bromide 
solution, and if the dry residue of the liquid is heated, iodine 
vapour is immediately evolved. This reaction allows of the separa- 
tion and characterisation of mercuric iodide when mixed with large 
proportions of many other insoluble red compounds; thus, mercuric 
sulphide (cinnabar) containing only 0°1% of the iodide responds 
to the test. This is not the case, however, when the mixture of 
mercuric sulphide and iodide is heated with water and ammonium 
bromide, owing to the formation of ammonium sulphide, sulphur, 
etc. 

When a mixture of a little mercuric iodide with much manganese 
dioxide is slowly heated, iodine vapour is liberated at first, but the 
mercuric iodide subsequently sublimes ; with rapid heating, scarcely 
any iodine is set free. Addition of ammonium bromide to this 
mixture results in the copious evolution of iodine vapour. 

If a mixture of mercuric iodide and antimony sulphide is heated 
with ammonium bromide, ammonia is liberated in large quantity, 
and a sublimate forms, but no iodine can be detected. When this 
mixture is treated with aqueous ammonium bromide and the dried 
crystalline residue of the solution heated, faintly violet vapours 
form, but no reaction is given with starch ; the presence of an iodide 
is, however, shown by addition of chlorine water. T. H. P. 


Sublimation and Dissociation of Aluminium Nitride. Fr. 
Ficuter and Gust. OgsTERHELD (Zeitsch. Llektrochem., 1915, 21, 
50—54).—Aluminium nitride is usually obtained as a grey, amor- 
phous mass, but some specimens contain rosettes of colourless, 
hexagonal needles. The present paper gives the results of an 
attempt to explain the origin of the crystals. The results of the 
experiments show that the crystals are the result of sublimation. 
Weighed quantities of aluminium nitride were heated in a tungsten- 
tube electric furnace to various temperatures in an atmosphere of 
nitrogen, and the amount of sublimation noted, as well as the 
nature of the sublimate. Experiments of a similar nature were 
also carried out in a carbon tube. It is shown that aluminium 
nitride begins to sublime in a tungsten tube at 1870°+20° when 
under a pressure of 14 mm. of nitrogen, and that at 1890°+ 20° the 
sublimation is very rapid under the same conditions. The sublima- 
tion is accompanied by a partial dissociation of the aluminium 
nitride into its elements 2AIN — 2A1+N,; the distillate settles 
as a crystalline deposit, which contains considerable quantities of 
metallic aluminium. The dissociation is more complete the lower 
the pressure of nitrogen, and it is still more complete when 
aluminium nitride is heated in hydrogen at 2 mm. pressure. When 
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higher pressures of nitrogen are used the tungsten tube is attacked, 
and consequently no trustworthy results could be obtained in this 
way. Experiments in carbon or graphite tubes filled with nitrogen 
at atmospheric pressure show that sublimation occurs without the 
formation of metallic aluminium, but the sublimate is contaminated 
with aluminium carbide and carbon. When aluminium carbide is 
heated quickly to 2000°, it partly dissociates, and leaves a residue 
of graphite. When an arc is struck between aluminium electrodes 
in nitrogen, a fine, grey sublimate, of aluminium nitride which 
contains metallic aluminium, is formed. This product can be freed 
from aluminium by distillation of the aluminium at 1840° in 
hydrogen of low pressure. J. F. 8. 


The Reactions between Ferrous Oxide and Carbon, and 
between Carbon Monoxide and Iron. V. Fatcke (Zertsch, 
Elektrochem., 1915, 21, 37—50. Compare A., 1913, ii, 327).—Using 
the same apparatus as previously employed, the author has studied 
the above-mentioned reactions at temperatures from 600° upward, 
and has also examined the gaseous products obtained when the 
reaction mixtures were dissolved in hydrochloric acid. In the 
experiments, three varieties of graphite and five varieties of amor- 
phous carbon were used. These were subjected to prolonged puri- 
fication, and were then analysed and their densities obtained. The 
solid mixtures examined were introduced into the apparatus in 
the form of compressed pellets. It is shown that below 650° none 
of the highly-purified forms of carbon react with ferrous oxide, and 
above this temperature the various varieties behave differently, but 
fall into three groups. Sugar charcoal and charcoal obtained by the 
action of carbon monoxide on sodium are very inert, and a vigorous 
reaction does not take place until a temperature of 800° has been 
reached, and in these cases an equilibrium pressure was not 
obtained. Charcoal obtained by burning acetylene in chlorine, and 
charcoal from petroleum reacted more easily, showing a vigorous 
action at 650°. Whether the difference in the reactions is due to 
different modifications of carbon, or whether it is due to catalytic 
influences, cannot be decided from the experiments. The three 
forms of graphite react similarly, and the great capacity of graphite 
for this reaction is due in the author’s opinion to the fact that the 
reactions commence slowly, and increase gradually to a definite 
limiting value, after which they proceed at a constant rate until 
the reaction is complete, which is taken to imply that a contact 
reaction occurs in the solid mixture which precedes the evolution 
of gas, and which is probably one of solution or direct combination. 
The reaction products of the action of carbon on ferrous oxide 
contained pure iron, but no hydrocarbons were obtained when the 
solid product was dissolved in hydrochloric acid. In the case of 
the action of carbon monoxide on iron, it was found that when 
carbon monoxide was led into the apparatus until a considerable 
amount had been absorbed by the iron and the equilibrium pressure 
set up at 600°, the product on solution in hydrochloric acid gave 
large volumes of saturated hydrocarbons, chiefly ethane, but no 
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solid carbon was left. On the other hand, when iron was heated 
in a stream of carbon monoxide, or when iron was allowed to 
absorb large quantities of carbon monoxide and then heated in a 
vacuum, and the product dissolved in hydrochloric acid, no hydro- 
carbons were evolved, but a residue of carbon remained behind. 
The work and views of Schenck and his collaborators (A., 1905, ii, 
519; 1907, ii, 470) are criticised. J. F. S. 


Magnetic Oxide of Chromium. Takk Soni and Torasird 
Isurwara (Sci. Rep. Téhoku Imp. Univ., 1914, 3, 271—275).—In a 
previous paper (this vol., ii, 8) the magnetic susceptibility of the 
oxides obtained by heating chromic anhydride was investigated. 
The magnetic behaviour of the oxide obtained from chromyl 
chloride (Wéhler, A nnalen, 1859, 111, 117) has now been examined. 
The chromyl chloride vapour is passed through a long glass tube 
heated at 400°, whereby a grey or black deposit is obtained. Samples 
from different parts of the tube were examined separately, and 
found to differ considerably in respect of their magnetic suscepti- 
bility. Chemical analysis of the samples showed a corresponding 
variation in the composition, the susceptibility increasing with the 
percentage content of the oxide, Cr;O,(2Cr,0,,CrO,). One of the 
samples examined contained as much as 96% of this magnetic 
oxide. 

Different samples were also used in the determination of the 
critical temperature, giving the same result, +150°. This is about 
30° higher than that recorded by Shukov (A., 1908, ii, 699). 

H. M. D. 


Bismuth Suboxide. W. Herz [with A. Gurrmann] (Zeitsch. anal. 
Chem., 1915, 54, 103. Compare A., 1907, ii, 274).—Bismuth sub- 
oxide prepared according to Schneider’s method (A., 1899, ii, 227) 
had D 7°9, and its composition corresponded with the formula 
BiO; if the substance had been a mixture of Bi and Bi,O,, it 
would have had D 89. As prepared by Tanatar’s method (A., 
1901, ii, 553), the suboxide obtained had D 7°6, owing to the 
presence of 1% of other substances; it contained 91°8% of bismuth. 

WwW. F..@. 


Experiments with Colloidal Gold and Silver. Epson §. 
Bastin (J. Washington Acad. Sci., 1915, 5, 64—71).—The results 
obtained in the precipitation of gold and silver from solutions of 
their salts by the action of minerals are described. The supposi- 
tion that the brown gold obtained by the action of chalcocite is 
colloidal in character has been confirmed by comparative observa- 
tions on the deposition in presence and absence of gelatin. Minerals 
which give rise to dull brown or black gold are favourable to the 
formation of colloidal solutions, and the opposite holds for minerals 
which yield lustrous yellow deposits, It has been found that the 
colloidal gold originates on the surface of the mineral, and diffuses 
slowly into the solution. 

The observations on silver solutions are similar in character. In 
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presence of gelatin, a part of the silver which would otherwise be 
precipitated by minerals is transformed into colloidal silver. Silica 
sols have much the same effect as gelatin. H. M. D. 


Catalytic Actions of Colloidal Metals of the Platinum 
Group. XI. Reduction of Molybdic Acid. C. Paat and Hans 
Borrner (Ber., 1915. 48, 220—223)—It was recently stated that 
aqueous solutions of ammonium molybdate are reduced by hydrogen 
in presence of colloidal palladium to molybdenum tetrahydroxide 
(A., 1914, ii, 642). The experiments have been repeated with a 
more active preparation of the catalyst. The reduction to the 
tetrahydroxide is completed at ordinary temperatures, but the 
absorption of hydrogen begins anew if the mixture is warmed to 
50—60° and a slight pressure is used, and then the insoluble 
molybdenum trihydroxide is formed as a black sludge, according 
to the equation: 

(NH,),;Mo,O,,,4H,O + 21H =7Mo(OH), + 6NH; + 7H,0. 
J.C. W. 


Mineralogical Chemistry. 


The Mineral Empressite. W. M. Brapiey (Amer. J. Set., 1915, 
[iv], $9, 223)—The following mean of two new analyses made by 
E. J. Dittus on empressite (A., 1914, ii, 737) from the Kerber 
Creek district, Colorado, confirms the formula AgTe: 


Ag. Te. Fe. CaO. Tnsol. Total. 
43-69 53-83 2-16 trace 0-33 100-01 
L. J. S. 


Tetranickel Triarsenide [Maucherite] as a Silver Precipi- 
tant. CHase Patmer (Zcon. Geol., 1914, 9, 664—674).—Maucherite 
(A., 1913, ii, 516) from Eisleben and Mansfeld in Thuringia, and 
temiskamite from Elk Lake, Ontario (A., 1914, ii, 210), are com- 
pletely decomposed by a solution of silver sulphate, the nickel and 
arsenic passing into solution in the ratio given by the formula 
Ni,As, One molecule of this compound deposits seventeen atoms 
of metallic silver in the form of arborescent crystals. It is sug- 
gested that temiskamite is identical with the earlier-described 
maucherite, and that the true formula is Ni,As,, rather than 
Ni;As,. Samples of the mineral from these three localities (contain- 
ing 98°62, 95°84, and 92°76% Ni,As, respectively) had D® 7°81, 
7°80, and 7°73 respectively. Niccolite (NiAs) is also capable of 
depositing silver from a solution of a silver salt, but smaltite 
(CoAs,), cobaltite (CoAsS), and arsenopyrite (FeAsS) are strongly 
resistant. These reactions have a bearing on the enrichment in 
silver of mineral veins containing nickel arsenides. LL, J. 8. 
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Crystallisation-Differentiation in Silicate Liquids. N. L. 
Bowen (Amer. J. Sei., 1915, [iv], 39, 175—191).—Experiments were 
made with the materials previously used in the examination of 
the ternary system diopside-forsterite-silica (A., 1914, ii, 772). 
The materials were kept for various periods at temperatures at 
which crystals and liquid exist together, and the mass was then 
suddenly cooled. When olivine or pyroxene crystals have separ- 
ated, the glass is clear in the upper portions, cloudy in the middle 
portions, and opaque at the bottom, and thin sections under the 
microscope showed the presence of increasing numbers of crystals 
towards the bottom of the mass. On the other hand, crystals of 
tridymite were found to have floated to the surface. The rate of 
sinking of the crystals affords a rough estimate of the viscosity of 
the fusions, and these show a progressive increase of viscosity with 
increase of silica. These results are discussed in relation to the 
differentiation of rock magmas. Evidence of the sinking of olivine 


crystals is shown in the Palisade diabase sill in New Jersey. 
L. J. S. 


Analytical Chemistry. 


Electrometric Titrations. Henry Ziecet (7rans. Amer. Elec- 
trochem. Soc., 1914, 26, 91—97).—When a ferrous solution in 
sulphuric acid is titrated by a standard solution of potassium 
dichromate, there is a sudden change in the oxidation potential 
of the solution at the point where the oxidation is complete amount- 
ing to rather more than 0°2 volt. This fact is made use of by the 
author in devising an automatic method of estimating iron by 
means of potassium dichromate. The iron solution is placed in a 
beaker, in which a platinum-plated metal rod, fitted at its end with 
a platinum plate, is suspended from a small electric motor. This 
rod acts when in motion as a stirrer and as an oxygen electrode. 
A calomel electrode furnishes the other half of the cell. The two 
electrodes are connected in the usual way with a bridge wire, and 
also with a number 30 Weston relay. The relay operates a lever, 
which as soon as the current is switched on opens the burette tap 
and when the sudden change in potential occurs closes it again, 
thus making the titration automatic. A series of titrations carried 
out by this method and also by the usual “outside indicator” 
method are given; the two series agree closely enough to show 
that the automatic process is trustworthy. J. F. 8. 


Further Use of the Boric Acid Method. L. W. WINKLER 
(Zeitsch. angew. Chem., 1915, 28, 48).—Thbe method previously recom- 
mended by the author for absorbing ammonia by means of boric 
acid, the ammonia then being titrated directly with hydrochloric 
acid (A., 1913, ii, 527), can be used also in the estimation of fatty 
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amines, for example, methylamine and trimethylamine. By an 
extension of the method, pharmaceutical preparations such as 
lithium carbonate and basic magnesium carbonate can be analysed. 

0°1 Gram of lithium carbonate and 1 gram of boric acid are 
heated with 10 c.c. of water until the lithium salt has dissolved 
completely, and all the carbon dioxide has been expelled. The 
solution is then titrated with V /10-hydrochloric acid, using methyl- 
orange as indicator. If the lithium carbonate contains sodium 
carbonate, 0°122 gram of the mixture, dried at 160—180°, is treated 
in the same way. Pure lithium carbonate would require 33°03 c.c. 
of V/10-hydrochloric acid for neutralisation; every 0°1 c.c. less of 
acid required corresponds with 1% of sodium carbonate. 

Basic magnesium carbonate is treated similarly, taking 2 grams 
of boric acid and 20—30 c.c. of water for 0°1 gram of the carbonate. 

In estimating the alkalinity of ‘waters rich in carbonic acid by 
titration with acid, the end-point is not sharp. If, however, 
1—2 grams of pure boric acid are boiled with 100 c.c. of the 
water for a few minutes, and the water then cooled, the end-point 
is quite sharp. 

The boric acid method can also be used for the estimation of a 
few of the alkaloids, for example, atropine and codeine, but not 
for all, for example, quinine. T. 6. P. 


General Principles Governing the Complete Analysis of 
Minerals and Ores. W. R. ScHoeLtter (Analyst, 1915, 40, 
90—106).—A systematic outline is given of the course to be adopted 
in the analysis of inorganic and metallurgical substances. The 
paper is arranged under the following headings: (1) Methods for 
estimating elements ; (2) separation of elements; (3) other methods 
of separation; (4) typical minerals; (5) preliminary qualitative 
examination; (6) separation into insoluble residue and soluble 
fraction; (7) organic matter; (8) estimation of heavy metals; 
(9) separate estimation of certain constituents; (10) oxidised 
minerals; (11) mixed oxide and sulphide ores; (12) estimations by 
difference; loss on ignition; (13) choice of methods; purity of 
reagents ; (14) accuracy ; “ traces” ; statement of results ; (15) biblio- 
graphy. Tables are given showing the methods suitable for the 
separation and estimation of various metals when present in large 
or small quantities. 


Water Analysis. L. W. WINKLER (Zeitsch. angew. Chem., 1915, 
28, 22—23).—The presence of active chlorine in drinking water 
which has been treated with bleaching powder for the destruction 
of bacteria is best tested for as follows: To 250 c.c. of the water 
are added 1—2 drops of a very dilute methyl-orange solution 
(1:5000) and 2—3 c.c. of 10% hydrochloric acid. If hypochlorites 
are present the methyl-orange is immediately, or almost immedi- 
ately, decolorised, whereas a blank test on pure water remains 
coloured. Nitrites do not affect the test, unless present in 
abnormally large quantity, and even then the decolorisation takes 
upwards of an hour. Hydrogen peroxide also has no effect, but 
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ozone decolorises the methyl-orange, although more slowly than 
active chlorine. The presence of ozone can be detected, however, 
by its characteristic odour. 0°1 Mg. of active chlorine per litre can 
thus be detected. With methyl-red as indicator the test is sensi- 
tive to 0°02 mg. of active chlorine. 0°01 Gram methyl-red is dis- 
solved in 1 c.c. of V/10-sodium hydroxide, and the solution diluted 
to 100 c.c.; 1 drop of this solution is used to 500 c.c. of water. 

Water containing manganese should first be cleared with alum 
before the test is carried out. 

The quantitative estimation of the active chlorine is carried out 
by the addition of pure potassium iodide (0°2 gram to 100 c.c. of 
water), 1 c.c. of starch solution, 2—3 c.c. of 25% phosphoric acid, 
and titration of the liberated iodine with WV /200-thiosulphate. 

The above tests can be readily modified for the detection of man- 
ganese in water. After the addition of the methyl-orange solution 
(1 drop) to the water (250 c.c.), 1—2 c.c. of 10% sodium hydroxide 
are added ; after a few minutes 5 c.c. of 10% hydrochloric acid are 
added. If manganese is present, decolorisation takes place imme- 
diately or in one to two minutes. A blank test on pure water 
should be performed at the same time. The test is useful when 
collecting water at its source, and is sensitive to 0°l1 mg. of 
manganese per litre. It is not affected by the presence of iron, but 
the sensitiveness is much reduced when nitrites or appreciable 
quantities of organic matter are present. It can then be made 
more sensitive by again making the water alkaline and acidifying 
after one to two minutes. In waters containing hydrogen sulphide 
the test cannot be applied. 

The amount of phosphoric acid present in drinking and ordinary 
waters is generally extremely small. The author gives full details, 
which are lengthy and complicated, of the methods which may be 
used for the detection and estimation of the phosphoric acid. The 
principle of the methods is to precipitate the phosphoric acid as 
ferric phosphate by the addition of a solution of ferric chloride and 
alum. The ferric phosphate is then transformed into phospho- 
molybdate, the amount of which can be estimated either colori- 
metrically or gravimetrically. 7. & &. 


The Quantity of Bromides in Table Salts. L. CHEetie (Ann. 
Chim. anal., 1915, 20, 32—34; from Bull. Soc. Pharm. Bordeaux, 
1914, 19).—Bromides are present in all (French) table salts; the 
salt prepared from sea-salt contains from 0°015 to 0°058% of 
bromine, that from rock salt from 0°008 to 0°020%, whilst a salt 
obtained by the interaction of potassium chloride and sodium 
nitrate (Chile saltpetre) contains from 0°070 to 0°140%. The ratio, 
1000Br/Cl, is always less than 1°0 in the case of salt prepared 
from sea-salt and rock salt, but exceeds 1°5 with salt obtained 
from potassium chloride and sodium nitrate; this ratio, in con- 
junction with a test for nitrates, will indicate the origin of a 
sample of salt. The author is of opinion that almost all of the 
bromide found in normal urine may have its source in the table 
salt consumed. W. P. 8. 
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Methods of Analysis of Sulphur. M. G. Levi (Ann. Chim. 
Applicata, 1915, i, 9—31).—The author’s investigations of the various 
methods which have been proposed for the analysis of crude sulphur 
give the following results: 

Estimation of the sulphur by the Carius’ method always results 
in a small positive error, which is, however, much less than that 
found by Anelli (A., 1911, ii, 533). The method in which the 
sulphur is burnt in a current of oxygen and the gaseous products 
collected in hydrogen peroxide solution (compare Bennett, Rass. 
Min., 1911, 34, 149) is exact, and easily carried out with moder- 
ately pure sulphurs, but is less certain and more tedious in the 
case of sulphur containing an appreciable proportion of bitumen. 
Oxidation by means of nitric acid mixed with either bromine or 
potassium bromide (compare Berger, A., 1907, ii, 129) gives exact 
results when use is made of suitable apparatus and conditions, 
which are described in detail by the author. 

Fresenius and Beck’s method (Zettsch. anal. Chem., 1903, 42, 
21) is carried out as follows: Ten grams of the sulphur are placed 
in an uncovered 100 c.c. porcelain crucible immersed to its rim 
in a sand-bath, the temperature of which is raised to just above 
200°. The residue from this heating represents bitumen + ash, and 
the latter is then estimated alone by igniting the crucible. This 
method gives accurate results, and, owing to the large quantity of 
sulphur taken, the errors of sampling are greatly diminished. 

When sulphur of inferior quality is to be examined, the so-called 
“mineral residue” should be removed by careful extraction with 
carbon disulphide, the sulphur being estimated in the extract. 

zt. EF. 


Estimation of Sulphur in Organic Substances. A. KRizcER 
(Chem. Zeit., 1915, 39, 22—23).—Eschka’s method for the estimation 
of sulphur in organic substances, particularly for coal and coke, is 
not satisfactory, the most important reasons being that the opera- 
tions require too long, that the reagents used, and the atmosphere 
in which it is performed are rarely themselves free from sulphur, 
and that silicic acid from the coal is often deposited along with 
the barium sulphate. The various modifications which have since 
been suggested mostly require special apparatus, and a variation 
of Hollinger and Dennstedt’s method is recommended (A., 1909, ii, 
343, 435). From 0°5 to 1:0 gram of substance are weighed into a 
combustion boat, before which is placed a copper spiral to warm 
the oxygen in which the combustion is carried out, so as to avoid 
direct heating as far as possible. On the other side of the boat 
the combustion tube is filled for a length of 10 cm. with fragments 
of silica. The combustion is carried out in the usual way, and the 
sulphuric acid is absorbed in W/5-sodium hydroxide and deter- 
mined volumetrically by back-titration with hydrochloric acid. 
The amount of sulphur remaining in the ash is only about 0°05%. 
For the determination of sulphur in plants and food-stuffs the 
following process is recommended in preference to the oxygen 
combustion. Four grams are heated with 20 c.c. of nitric acid 
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(D 1°48) in a Kjeldahl flask until a clear liquid is obtained. After 
dilution and filtration the sulphuric acid is precipitated as barium 
sulphate. Silica, if present, does not go into solution, and hence 
evaporation of the nitric acid solution is unnecessary. The author 
claims for this nitric acid method a very general applicability to 
organic substances, but it does not give satisfactory results with 
coal or coke, G. F. M. 


Comparative Study of Methods for the Estimation of 
Sulphur in Peptone. Harry W. Reprievp and Cirarence HuckLe 
(J. Amer. Chem. Soc., 1915, 3'7, 607—611).—The various methods 
which have been recommended for the estimation of sulphur in 
organic compounds have been compared experimentally, Witte 
peptone being used as the sulphur-containing material. 

It was found that of all those tried, the Liebig-Koch method 
gave the highest and most consistent results. During the prelimin- 
ary treatment with nitric acid, no sulphur was lost by volatilisation, 
and the continuation of the digestion with nitric acid for more 
than two hours did not have any effect. 

Of the methods examined for the estimation of only a part of 
the sulphur, the best results were obtained by the Schultz method 
described by Osborne (A., 1902, i, 251) for loosely-bound sulphur, 
and by digestion with nitric acid and potassium chlorate for easily 
oxidised sulphur. E. G. 


Estimations of Sulphur in the Culture Medium for the 
Detection of the Bacteria Producing Hydrogen Sulphide. 
Harry W. Reprirtp and CLarencE Huckie (J. Amer. Chem. Soc., 
1915, 37, 612—623).—This investigation was carried out by the 
methods of estimating sulphur in peptone which have already been 
found the most suitable for the purpose (preceding abstract). 

A culture medium containing 3% of Witte peptone and 0°75% of 
potassium chloride was inoculated with artificial sewage. It was 
found that the bacteria were most active, and produced the largest 
quantity of hydrogen sulphide when supplied most freely with air. 
From 25% to 30% of the total sulphur was converted into hydrogen 
sulphide when the cultures were incubated for forty-eight hours 
whilst sterile air was passed over them, and from 50% to 60% when 
incubated for seventy-two hours. In media made from that portion 
of the peptone which is soluble in alcohol, much less sulphur-con- 
taining material was broken down, and very much less hydrogen 
sulphide was produced than in media made from the insoluble 
portion of the peptone. In both of these media very much less 
sulphur-containing material was broken down, and very much less 
hydrogen sulphide was produced than in the simple peptone 
medium, 

A larger percentage of sulphur-containing material than of total 
peptone was broken down, the ratio being about 3:1. The ratio 
of easily oxidised sulphur to that of total sulphur converted into 
hydrogen sulphide by the bacteria was about 4:3, that of loosely- 
bound sulphur to total sulphur converted into hydrogen sulphide 
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was about 3:2, and that of loosely-bound sulphur to easily oxidised 
sulphur converted into hydrogen sulphide by the bacteria was 
about 10:9. There was about twice as much easily oxidised 
sulphur as loosely-bound sulphur present both before and after 
the action of the bacteria on the medium. E. G. 


Reaction for the Identification of Traces of Selenium. G. 
Denicés (Ann. Chim. anal.. 1915, 20, 59—61).—A small quantity of 
the selenium is heated with a few drops of nitric acid, and to the 
mixture is added its own volume of water and of mercurous nitrate 
solution containing 10% of nitric acid. A crystalline precipitate 
of mercurous selenite is obtained either at once or after cooling; 
the crystals exhibit a characteristic shape when examined micro- 
scopically. In dealing with very small quantities of selenium the 
test may be carried out on a microscopic slide. W. P. 8. 


Reactions of Selenic and Telluric Acids and their Salts. 
G. Denicks (Ann. Chim. anal., 1915, 20, 57—59).—The reagent 
employed is prepared by dissolving 10 grams of mercurous nitrate 
in a mixture of 10 c.c. of nitric acid (D 1°39) and 100 c.c. of 
water. When a solution of selenic acid or its salts is mixed with 
one-half its volume of the reagent, a precipitate of mercurous 
selenate is formed ; this precipitate rapidly becomes crystalline, and 
the crystals are seen under the microscope to consist of small 
clusters. When the concentration of the selenic acid exceeds 
1% the needles appear as an aggregate of smaller crystals. Seleni- 
ous acid and its salts yield a precipitate consisting of long needles, 
the reaction being obtained with 0°1% solutions of the acid. Under 
similar conditions, telluric acid and tellurates yield a yellow, crystal- 
line precipitate of mercurous tellurate; these crystals appear either 
as triclinic plates or, more frequently, speroidal masses. W. P. 8. 


Estimation of Nitrogen in Coke. B.M. Marcoscnes (Chem. 
Zeit., 1915, 39, 167—168).—A discussion of the various modifications 
of the Kjeldahl method. The difficulty of obtaining the total 
quantity of nitrogen is pointed out; the method usually tends to 
give lower results than are found by the combustion process. 

W. P. 8. 


Comparison of Various Modifications of the Kjeldahl 
Method with the Dumas Method of Estimating Nitrogen io 
Coal, with Notes on Errors in the Dumas Method due to 
Nitrogen evolved from the Copper Oxide. Arno C. FIELDNER 
and Cart A. Taytor (./. Jed. Eng. Chem., 1915, 7, 106—112).— 
Comparative estimations of nitrogen in coals by various modifica- 
tions of the Kjeldahl method showed that the highest and most 
concordant results in the shortest time of digestion were obtained 
by the Kjeldahl-Gunning method, using both mercury and 
potassium sulphate, as proposed by Dyer (T., 1895, 67, 811). 
Mercury was more effective than copper sulphate as a catalyst, and 
for raising the boiling point of the mixture potassium sulphate 
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was found to be better than phosphoric oxide. Modifications of 
the method for the estimation of nitrates or nitro-compounds did 
not give results appreciably different from those obtained by the 
Kjeldahl-Gunning method. The addition of permanganate at the 
end of the digestion did not cause loss of nitrogen. To obtain 
the maximum yield of nitrogen, it was found necessary to continue 
the digestion for two hours after the mixture had become colour- 
less. The greatest difference in the average values found by the 
Kjeldahl-Gunning method and the Dumas gas-volumetric method 
was 0°1%; the mean difference was 0°05%. Errors in the Dumas 
method due to nitrogen contained in the copper oxide may be 
minimised by previously heating the oxide for several hours under 
reduced pressure and cooling it in an atmosphere of carbon 
dioxide ; it is preferable to use “‘ wire form” copper oxide powdered 


to pass a 40-mesh sieve and remain on a 100-mesh sieve. 
W. P. S. 


Methods of Estimating Ammonia in Soils. B. Tarasov 
(Ried. Zentr., 1915, 44, 4—6; from J. exper. Landw., 1914, 136).— 
The results obtained by Boussingault’s method are generally too 
high. As regards Schloesing’s method it was found that one 
treatment with hydrochloric acid does not extract the whole of 
the ammonia, and that ammonia may be produced from the 
organic compounds present. With Prianischnikov’s method, high 
results, as compared with Schloesing’s method, were obtained with 
black soils, and low results with loams. N. H. J. M. 


An Improved Method for the Estimation of Inorganic 
Phosphoric Acid in Certain Tissues and Food Products. 
Ropert M. Caapin and Wiimex C. Powick (J. Biol. Chem., 1915, 20, 
97—114).—Organic matter is precipitated by picric acid, and the 
inorganic phosphorus estimated in an aliquot portion of the filtrate. 
Examples are given to show that accuracy was obtained. In eggs, 


as deterioration advances, the ratio of inorganic phosphorus rises. 
W. D. H. 


Estimation and Separation of Arsenic by Simply Boiling 
its Hydrochloric Acid Solution in the Presence of Hydrazine 
Salts and Potassium Bromide. P. Jannascn and T. SEIDEL 
(J. pr. Chem., 1915, [ii], 91, 133—173).—Arsenic may be quanti- 
tively volatilised and separated from antimony, mercury, copper, 
silver, lead, gold, bismuth, cadmium, tin, and other metals, and 
also from phosphoric, vanadic, and molybdic acids, by distilling its 
hydrochloric acid solution with potassium bromide and hydrazine 
sulphate or chloride. 

The substance for analysis, which should not contain more arsenic 
than corresponds with 0°3 gram As,Og, is boiled with 100—120 c.c. 
of hydrochloric acid (D=1°19), 1 gram of potassium bromide, and 
3 grams of hydrazine salt until the volume of the residual liquid 
measures 25—30 c.c., the distillate being collected in 300 c.c. of 
water ; the arsenic is readily estimated in the distillate by titration 
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with potassium bromate until the red colour produced by the addi- 
tion of two drops of methyl-orange is just discharged (compare 
Gyoéry, A., 1893, ii, 554). If more arsenic is present than corre- 
sponds with 0°3 gram As,Qs, a second distillation is necessary. 
This method of removing arsenic has the advantage that the metals 
in the residue may be readily estimated, the hydrazine salts being 
destroyed by evaporation with nitric acid. Full details of the 
estimation of the metals enumerated above are given, together 
with several examples of the application of the method to the 
estimation of arsenic in minerals. F. B. 


Estimation of Arsenic in Iron, Steel, and Ores. A. KLEINE 
(Chem. Zeit., 1915, 39, 43).—The apparatus required consists of a 
300 c.c. conical flask fitted with a long, perpendicular glass tube 
leading to the upper end of a vertical condenser, to the lower end 
of which is connected a second flask to collect the distillate. Ten 
grams of the sample are dissolved in 120 c.c. nitric acid (D 1:2), 
and the solution is evaporated to dryness and heated until brown 
fumes are no longer evolved. The residue, dissolved in slightly 
warm concentrated hydrochloric acid, is then distilled from the 
conical flask after the addition of 1 gram of potassium bromide 
and 3 grams of hydrazine sulphate. Arsenious chloride distils 
over with water and hydrochloric acid, and is collected, the 
mechanical carrying over of iron being prevented by the length 
of the connecting tubing. In the distillate the arsenic is deter- 
mined by precipitating as sulphide, dissolving the washed precipi- 
tate in ammonia, and adding to an ammoniacal cadmium solution, 
whereby cadmium sulphide is precipitated. It is collected, washed, 
and transferred to a beaker half full of water. The sulphide is 
then rapidly titrated with iodine after the addition of 75 c.c. of 
approximately 10% hydrochloric acid, using starch as indicator. 
Care must be taken that hydrogen sulphide is not lost during the 
titration. The results quoted indicate that the method is quite 
trustworthy for the accurate estimation of quantities of arsenic as 
small as 0°03—0°05%. G. F. M. 


Estimation of Small Quantities of Boric Acid. G. HaLpHen 
(Ann. Falsif., 1915, 8, 1—2).—The following modification of Bertrand 
and Agulhon’s method (A., 1914, ii, 146) is recommended as being 
more trustworthy than the process described originally. The dis- 
tillate containing the methyl borate is collected in a vessel contain- 
ing 0°2 c.c. of /1-sodium hydroxide solution, the solution is 
then evaporated to dryness in a small test-tube, and the residue 
dissolved in 1 c.c. of water and 2 c.c. of hydrochloric acid 
(D 17165). One c.c. of a solution of turmeric in ethyl acetate is 
now added, and, after fifty minutes, the red coloration obtained is 
compared with those of standard boric acid solutions prepared 
under similar conditions. The turmeric solution employed should 
be of such strength that its colour is equal to that of a 0°16% 
potassium chromate solution. W. P. 8. 
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Estimation of Carbon Monoxide by the Iodine Pentoxide 
Method. Victor Froporse (Zettsch. anal. Chem., 1915, 54, 1—11). 
—lIn this method, which depends on the oxidation of the carbon 
monoxide according to the equation I,0;+5CO=5CO,+I1,, the 
iodine pentoxide should be heated at 100° during the reaction. 
Hydrogen is also oxidised by iodine pentoxide, iodine being liber- 
ated ; at 70° the reaction with hydrogen is but slight, but at 160° 
large quantities of free iodine are formed. The quantity of 
carbon monoxide present may be ascertained by estimating the 
carbon dioxide formed or the iodine liberated. Estimation of the 
carbon dioxide yields the more trustworthy results; the carbon 
dioxide is collected in an excess of barium hydroxide solution, and, 
at the end of the experiment, this excess is titrated, or the barium 
carbonate may be separated, converted into barium sulphate, and 
weighed as such. The gas in which the carbon monoxide is to be 
estimated must be freed from carbon dioxide, acetylene, and 
ethylene. Small quantities of carbon monoxide in air may be 
estimated approximately by titrating the liberated iodine provided 
that air free from carbon monoxide and dioxide is passed over the 
heated iodine pentoxide for one hour before and after the passage 
of the air under examination. The quantity of carbon monoxide 
in a gas does not affect the method if the rate of flow of the gas 
through the apparatus does not exceed 1 litre per hour. 

W. P. 8S. 


Microscopic Tests on Opaque Minerals. Everenp L. Bruce 
(Chem. News, 1915, 111, 121—122).—An attempt to draw up a 
scheme, based to some extent on previously published work, for 
the microscopic determination of opaque minerals when occurring 
in small grains in rocks or ores. The specimen is first highly 
polished, and is then examined for colour and appearance, using 
obliquely incident light. Etching is tried first with concentrated 
hydrochloric, then with nitric, and finally if still unattacked with 
a mixture of both acids. To distinguish minerals behaving in the 
same manner under etching, micro-chemical and physical tests are 
adopted, as, for example, acid ferrocyanide solution for iron, 
dimethylglyoxime for nickel, nitric acid and ferrocyanide for 
copper, nitric acid followed by hydrochloric acid for silver, and by 
water in addition for bismuth. The scheme depends for its main 
division on the colour of the polished mineral, and in each colour 
division, subdivisions are made by the etching test. A tabular 
summary of the scheme is appended. G. F. M. 


Volumetric Estimation of Metals by means of Arsenic 
Acid. J. Vaentin (Zeitsch. anal. Chem., 1915, 54, 76—89).—The 
process consists in treating the metallic salt solution with an 
excess of monopotassium arsenate solution, diluting the mixture 
to a definite volume, and, after twenty-four hours, separating the 
insoluble arsenate by filtration, and estimating the excess of 
arsenate in an aliquot portion of the filtrate by adding hydro- 
chloric acid and potassium iodide, and titrating the liberated 
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iodine with thiosulphate solution. In the case of magnesium, 
calcium, strontium, barium, lead, and manganese, the precipita- 
tion with the arsenate solution is carried out ¢n an ammoniacal 
solution; bismuth is precipitated in neutral solution, zinc and 
cadmium in the presence of sodium hydrogen carbonate, and the 
mixture then rendered neutral with acetic acid, nickel, and cobalt 
in the presence of sodium acetate, and aluminium and chromium 
in very dilute acetic acid solution. W. P.S. 


Comparison of the Reactions of Sodium Hydrogen Car- 
bonate and Natural Vichy Salts with Phenolphthalein. A. 
Matuat (J. Pharm. Chim., 1915, [vii], 11, 113—117).—Vichy salts 
and Vichy mineral waters behave towards phenolphthalein in 
exactly the same way as do sodium hydrogen carbonate and solu- 
tions of the same in water containing carbon dioxide, respectively. 
The dissociation of the Vichy salts may appear in some cases to be 
slightly more rapid when heated than that of sodium hydrogen 
carbonate, but this is due to the presence in the salts of carbonates 
other than sodium hydrogen carbonate. W. P. S. 


Estimation of Zinc as Zinc Ammonium Phosphate, and its 
Application to the Separation of Zinc (from other Metals). 
P. ARTMANN (Zettsch. anal. Chem., 1915, 54, 89—102).—The neutral 
zinc solution is heated to 70° and treated with an excess of 
diammonium phosphate solution, 2 grams of ammonium chloride 
being also added for each 0°1 gram of zinc present. The mixture 
is maintained at 70° for fifteen minutes, cooled, the precipitate 
collected, washed, and titrated iodometrically (A., 1910, ii, 241); 
three atoms of iodine correspond with one atom of zinc. One 
hundred c.c. of water at 17°5° dissolve 0°00145 gram of zinc 
ammonium phosphate, corresponding with 0°00053 gram of zinc, 
and the results are corrected for this amount, the volume of the 
reacting solution and the wash-water being taken into account. 
Zinc may be separated from copper by precipitation as zinc 
ammonium phosphate provided that ammonium tartrate is present 
in the solution; when the proportion of copper is large, a double 
precipitation is necessary. W. P. S. 


Precipitation of Zinc and Manganese by Ammonium 
Sulphide. FE. Srericmann (Zeitsch. anal. Chem., 1915, 54, 104).— 
Ammonium salts do not interfere with the precipitation of zinc 
by ammonium sulphide, but affect the precipitation of manganese ; 
in the latter case, a small quantity of hydrogen peroxide should 
be added to the manganese solution before an excess of ammonia 
is introduced. W. P. S. 


Test for Nickel in Hardened Oils. Fr. Pratt (Zeitsch. angew. 
Chem., 1915, 28, 40).—The best method for testing for nickel in 
hardened oils is as follows. One hundred to two hundred grams of 
the oil are ashed in a platinum dish. The ash is dissolved in dilute 
hydrochloric acid, the solution heated to drive off the greater part 
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of the acid, and then saturated with ammonia. After keeping for 
some hours, the precipitated iron and aluminium hydroxides are 
collected, the filtrate evaporated to dryness, and the residue 
treated with ammonia and alcoholic dimethylglyoxime solution. 


0°01—0°1 Mg. of nickel in 100 grams of oil gives a red coloration. 
; T. S. P. 


The Electrolytic Deposition of Nickel from Chloride Solu- 
tions. R. Riepet (Zeitsch. Hlektrochem., 1915, 21, 5—19).—In the 
extraction of copper from sulphides containing nickel, large quanti- 
ties of nickel chloride solutions are obtained, from which the nickel 
is removed e]ectrolytically. The author has investigated the con- 
ditions of electrolysis at the ordinary temperature in the presence 
of free hydrochloric acid and in the presence of acetic acid. The 
current efficiency and the conditions under which a good coherent 
metallic deposit are obtained in the two cases are compared. The 
current efficiency over the range 100—80% has been quantitatively 
determined in its relation to the concentration of hydrochloric 
acid and acetic acid. In the case of hydrochloric acid, carbon 
anodes were used, and in the case of acetic acid, both carbon and 
nickel anodes were used. The current efficiency decreases with an 
increase in the acid concentration. With hydrochloric acid it is 
80% when the acid concentration has reached 0°07%, whilst in the 
case of acetic acid this value is only- reached with 1°0% of acid. 
In consequence of this high concentration of acetic acid, its use 
would remove the necessity of a very troublesome controlling of the 
acid concentration during the electrolysis, which is always neces- 
sary when hydrochloric acid is used. Since, in order that the 
nickel should be deposited in a usable form, it is necessary that 
a definite concentration of hydrogen ions should be maintained, 
which when an operation is left to itself speedily ceases to be the 
case, on account of the rapid removal of the small quantity of 
acid allowable, whilst the larger amount of slightly dissociated 
acetic acid automatically keeps the hydrogen ion concentration at 
the right point. The current efficiency increases with the concen- 
tration of nickel in the solution. Using a current density of 
190 amperes per square metre with a solution containing 4—10% 
nickel, the efficiency fluctuates between 80% and 90%, and with 
a current density of 350 amperes per square metre it varies 
between 85% and 95% in a 1% acetic acid solution. To obtain a 
continuous coherent deposition of nickel, it is shown that the 
current density must be kept within limits which are special for 
each solution, and depend on the concentration of the solution in 
nickel and free acid, on the nature of the free acid, the purity of 
the solution, and the method of stirring the liquid. A continuous 
stirring of the electrolysis bath is only necessary in the case where 
the solution becomes alkaline. It is shown that porous deposits 
can be avoided by using a current density which just produces 
the coherent deposit; a higher value may be used only with a 
higher concentration of nickel or of acid. The presence of many 
metallic ions in a hydrochloric acid solution of nickel chloride is 
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unfavourable to the formation of a coherent deposit. The order 
in increasing harmfulness is Cu’, Cu™*, Mn”, Fe’, Zn", and 
Pb**. In an acetic acid solution experiments were made only 
with zinc and lead as impurity, since it was shown that the de- 
posit of nickel is not so sensitive to the presence of impurities as 
in the case of hydrochloric acid solutions. The minute traces of 
foreign metals suffice in a hydrochloric acid solution to produce a 
spongy nickel effect, whilst in acetic acid solutions very consider- 
able quantities of impurities may be added before any influence 
is shown in the nature of the deposit. If a spongy deposit is once 
produced, no change of the conditions of electrolysis is sufficient 
to bring it back to the coherent condition. As a general result 
of the work, it follows that in the electrolysis of nickel chloride 
solutions the addition of hydrochloric acid is harmful, and cannot 
be considered in the technical electrolysis; a weakly dissociated 
acid is required, and this is found in acetic acid. J. F. 8. 


A Rapid Method for the Estimation of Chromium in Iron 
and Steel. Herinricn Tusker (Chem. Zeit., 1915, 39, 122).—Two 
grams of iron shavings are dissolved in 50 c.c. of 20% sulphuric 
acid, and, after dilution with water to 300 c.c., 8 grams of 
ammonium persulphate are added. The liquid is boiled until 
permanganic acid or hydrated manganese dioxide commences to 
precipitate. In the latter case, which occurs when more than 
about 0°3% of manganese is present, the boiling is continued for 
ten minutes in order to decompose the excess of persulphate and 
to concentrate the solution somewhat. In either case, 5 c.c. of 
hydrochloric acid are next added, and the solution boiled for five 
minutes until the manganese has been reduced and the smell of 
chlorine is no longer apparent. The chromic acid is not reduced 
by the hydrochloric acid, and, after diluting to about 500 c.c., 
may be titrated by means of ferrous sulphate and permanganate 
in the usual way. The results quoted show excellent agreement 
among themselves and with those obtained by more complex 
methods. G. F. M. 


Estimation of Organic Matter in Potable Water. J. D. 
Fitippo and H. J. Backer (Chem. Weekblad, 1915, 12, 150—156. 
Compare this vol., ii, 109)—A continuation of the authors’ re- 
search on the estimation of organic matter in water analysis. 
The permanganate value is unaffected by the presence of either 
ferric salts or nitrates, or by that of appreciable quantities of 
ammonium salts in acid solution. In alkaline solution, ammonium 
salts exert a slight influence. For water containing a moderate 
proportion of organic matter and more than 500 mg. of chlorine 
per litre, the oxidation should be carried out in alkaline solution. 
If the proportion of organic material is very small, this limit 
should be reduced to 250 mg. No correction is necessary with a 
sulphur content of 0°05 mg. per litre. In presence of nitrites, 
each mg. of NO, per litre necessitates the subtraction of 1°374 
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from the permanganate value, but no correction is necessary if the 
NO, does not exceed 0°1 mg. per litre. 

In presence of ferrous salts and only a trace of nitrite, the 
oxidation should be carried out in acid solution, and corrected by 
deducting the amount of permanganate reduced in the cold by 
the acidified water. When the nitrite content is high, the ferrous 
salts should be oxidised by agitation with air, and the nitrite 
corrected for by the method indicated in the preceding paragraph. 

Equally accurate results are obtained by the alkaline and acid 
oxidation, the oxalic acid titration, and the iodometric method. 


When proteins are present, the acid method is the best. 
A. J. W. 


Estimation of Gasolene Vapour in Air. G. A. Burret and 
T, W. Ropertson (J. Ind. Eng. Chem., 1915, 7, 112—113).—Two 
methods were used in the experiments described. In the first, the 
mixture of gasolene vapour and air was introduced into a glass 
vessel at ordinary pressure, cooled by means of liquid air, and 
the air then withdrawn by a pump; after closing the vessel, the 
liquid air was removed, the gasolene vaporised, and the pressure 
of the vapour measured. The other method consisted in burning 
the gasolene vapour with air or oxygen, and calculating the per- 
centage quantity present from the amount of carbon dioxide 
obtained or from the resulting decrease in volume. Although 
gasolene vapour consists of a mixture of paraffins, the results 
obtained in the combustion method, by calculating the data on a 
pentane basis, agreed with those found by separating the gasolene 
vapour with liquid air. When pentane is burnt in oxygen, the 
contraction is 4 vols. and the carbon dioxide measures 5 vols.; 
therefore the volume of the carbon dioxide divided by 5, or the 
contraction divided by 4, gives the volume of gasolene vapour in 
the air. W. FP. &. 


Estimation of the Percentage of Toluene in Commercial 
Toluol. H. G. Cotman (J. Soe. Chem. Ind., 1915, 34, 168—170 ; 
from J. Gas Lighting, 1915, 129, 196—198).—The sample is distilled 
from a standard Engler flask under the prescribed conditions, and 
the volumes of the fractions collected below 105°, from 105—117°, 
and above 117°, are noted. By the aid of a table, which is based 
on a large number of distillations of mixtures of benzene, toluene, 
and xylene, the percentage of toluene may be derived from the 
volumes of the extreme fractions. The table is only applicable 
to mixtures which contain 50—75% of toluene. Other samples 
must be diluted with benzene, toluene, or xylene so that the 
extreme fractions are, each of them, not less than 5% nor more 
than 50% of the total distillate. 

If the sample contains paraffins, 100 c.c. may be fractionated 
with a Young twelve-bulb column, and the percentage of the 
toluene fraction, 107—115°, corrected by measuring its density. 
For every 0°001 that the density is below 0°868, a reduction of 
0°75% is made. J.C. W. 
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Estimation of Toluene in Commercial Solvent Naphtha. 
H. G. Corman (J. Soc. Chem. Ind., 1915, 34, 217; from J. Gas 
Lighting, 1915, 129, 314—315).—Sufficient of the sample is distilled 
at the rate of one drop per second, with an efficient fractionating 
column, to give at least 35 c.c. of distillate below 138°. If 200 c.c. 
of the sample fail to yield 35 c.c. of this fraction, it may be con- 
sidered to be practically free from toluene. Otherwise, 35 c.c. of 
the distillate are mixed with 50 c.c. of toluene and 15 c.c. of benzene, 
and examined as above (preceding abstract). J. C. W. 


The Rate of Saponification of Linalyl, Terpenyl, and Geranyl 
Acetates. C. L. BartLiet and R. Bertueve (Bull. Soc. Chim., 1915, 
[iv], 17, 20—28. Compare Schimmel & Co., A., 1910, i, 327, 
756; 1911, i, 893)—A study of the rates of saponification of the 
three esters linalyl, terpenyl, and geranyl acetates, either alone or 
in mixtures of two or three together, the temperature of saponi- 
fication and amount and concentration of the alcoholic potassium 
hydroxide employed being varied. The results, whilst not giving 
the necessary data for accurate determination of the amounts of 
the respective esters present in a mixture, show that, using 1°5 
grams of the ester and 25 c.c. of WN/2-alcoholic potassium 
hydroxide, and performing two saponifications, one at 15—16° for 
twenty-four hours, and the other at the boiling point for three 
hours, it is possible to get an indication of the adulteration of 
oil of bergamot by the addition of terpenyl acetate. A difference 
of 1% between the saponification numbers obtained under the 
above conditions is an indication of adulteration. W. G. 


Microscopical Detection of Potato Starch in Bread. G. 
Scntrz and L. Wein (Chem. Zit., 1915, 39, 143).—Potato starch 
takes up certain coal-tar colours much more rapidly than starches 
derived from wheat and rye, and its presence may therefore be 
readily detected microscopically in a suitably stained preparation. 
The procedure is as follows. A few breadcrumbs are disintegrated 
by moistening with water and gently pressing with a cover slip. 
The preparation is then dried by rapidly passing the slide through 
the flame, and a drop of an aqueous solution of neutral-red, 
methylene-blue, or, best of all, thionin, is applied for a definite 
time, varying from one and a-half to three minutes, according to 
the dye. Excess is then washed away, and the stained specimen 
examined under a low power. With neutral-red, wheat and rye 
starch grains appear colourless, and potato starch rose-red, and a 
similar differentiation exists with methylene-blue. With thionin, 
the wheat and rye starch, as before, is colourless, potato starch 
lilac, the parenchyma of the potato deep violet, and the tissues 
of the seed coat of the wheat and rye, and the cork and other 
thickened cells of the potato skin (if present), blue. If the bread 
has been baked from boiled potatoes instead of potato meal, starch 
grains are generally disrupted, and a more careful preparation of 
the specimen is necessary, avoiding heat and pressure in order 
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not to destroy the outlines of the so-called paste cells, which are 
then differentiated with thionin by a red coloration if of potato 
origin. By making comparative preparations, the quantity of 
potato meal added to the bread can be roughly a io 


Recent Progress in the Analysis of Cellulose and Cellulose 
Derivatives. J. F. Briacs (Analyst, 1915, 40, 107—120).—In 
giving a synopsis of the progress in the chemistry of cellulose and 
its derivatives, the author discusses the subject under the head- 
ings: Estimation of cellulose in raw materials, nature of ligno- 
cellulose, modified cellulose, specification of ‘normal cotton” for 
nitrating, estimation of moisture, cellulose and alcohol, and 
analysis of cellulose esters. For the estimation of cellulose in raw 
materials, the chlorination method appears to be the most trust- 
worthy (compare A., 1913, ii, 736; 1914, i, 148). The theory of 
Wislicenus and Kleinstiick, that lignocellulose is an adsorption 
compound of interpenetrating colloids, appears to be generally 
acceptable, and receives support by the recent isolation of lignin 
as a definite residue (A., 1913, i, 955). For all practical pur- 
poses, “dry” cellulose may be obtained without appreciable loss 
of weight by decomposition by heating in dry air at 105° to 
constant weight; cellulose may also be dried completely in twenty 
hours by exposing it over phosphoric oxide at 35° and under 
reduced pressure. Attention is drawn to the fact that when cellu- 
lose which has been washed with water is washed subsequently 
with alcohol, the alcohol cannot be completely expelled by heat- 
ing. Since cellulose itself is sensitive to the agents employed for 
the decomposition of its esters, the latter are best saponified by 
treatment for forty-eight hours with a cold mixture of equal 
volumes of W/1-sodium hydroxide solution and 95% alcohol. 
Stein’s method (A., 1913, i, 1305) may be employed for the hydro- 
lysis of esters of modified cellulose. Ambronn has described a 
polariscopic method (A., 1913, ii, 897) for the examination of nitro- 
cellulose, and von Hottenroth a process for the estimation of 
sulphuric acid in cellulose compounds (A., 1914, ii, 501). 

W. P. S. 


Estimation of Crude Fibre. R. Fanro and W. Nixo.itscu 
(Zeitsch. anal. Chem., 1915, 54, 73—76).—The filtration of the acid 
and alkaline solutions in the estimation of crude fibre may be 
rendered more rapid by the use of a filter-thimble of such capacity 
that it will hold the whole of the solution. The acid or alkaline 
digestion mixture is poured into the thimble, and when the liquid 
portion has passed through, the thimble is suspended in water; the 
latter passes inwards through the walls of the thimble, which is 
then raised, and the washing of its contents is continued in this 
way. The procedure prevents the fine particles of substance from 
clogging the walls of the thimble. When washed, the crude fibre 
is rinsed into a platinum basin, dried, and weighed. W. P. S. 
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Estimation of Formic and Acetic Acids, and the Separation 
of these Acids in Very Dilute Solutions. Emi Hrvuser (Chem. 
Zeit., 1915, 39, 57—59).—Wenzel’s method for the determination of 
acetyl groups in organic compounds (A., 1898, i, 234) is applied 
with some modifications to the estimation of formic and acetic 
acids in dilute solution. To carry out the process, a large excess 
of phosphoric acid is added to the solution, and the distillation is 
performed rapidly under diminished pressure at a temperature of 
about 50°. Instead of distilling in an atmosphere of hydrogen, 
air, freed from carbon dioxide by passing through a wash flask 
containing sodium hydroxide solution, is bubbled through the 
liquid in the distilling flask by means of a capillary. Between this 
flask and the condenser a second flask is placed, filled with glass 
beads and immersed in a boiling water-bath, in order to prevent 
phosphoric acid being blown over into the distillate. When the 
solution has been reduced to about 50 c.c., it is again diluted with 
water, and the distillation continued until the volume has been 
once more reduced to 50 c.c. The whole distillation requires from 
one and a-half to two hours, and total volatile acids will in that 
time have been expelled, and may be titrated in the distillate. 
The separate determination of a mixture of formic and acetic acids 
depends on the oxidation of the former with dichromate and 
sulphuric acid in a solution of the free acids, prepared as above 
described, and the subsequent distillation of the acetic acid. 
Carried out in the manner hitherto employed, that is, by steam 
distillation, or direct distillation of the acid liquid with or without 
the addition of a phosphate, the results are highly unsatisfactory, 
but if this second distillation is performed in vacuum in the same 
manner as the first, using air free from carbon dioxide and a 
safety flask to prevent sulphuric acid _ blowing over, perfectly 
accurate results are obtained. G. F. M. 


The Estimation of Lactic Acid in the Extracts of Organs 
as Carbon Monoxide. Ricnarn Meissner (Biochem. Zeitsch., 1915, 
68, 175—190).—The estimation depends on the reaction, 
C,H,O,=C,H,O + H,O+CO, which takes place when lactic acid 
or a lactate is treated with concentrated sulphuric acid. The gas 
is collected in a nitrometer filled with 50% potassium hydroxide 
solution, and the reaction is carried out in a current of carbon 
dioxide. The methods of separating the lactic acid from the 
organs are the same as those employed in other processes, as, for 
example, in the method of von Fiirth and Embden. S. B. S. 


Estimation of Oxalic Acid in Vegetable Products. A. 
GrkcorrE and E. Carpraux (Bied. Zentr., 1915, 44, 20—22; from 
Annuaire Stat. Agron. Gembloux, 1913, 2, 140).—The ground substance 
(5 grams) is heated on a water-bath with 20 c.c. of 4% hydrochloric 
acid for an hour, treated with a little dry sodium sulphate, and, 
when cold, with about 100 c.c. of 94% alcohol. It is then filtered, 
washed with alcohol, and the filtrate treated with a slight excess 
of ammonia. After evaporating off the alcohol, it is treated with 
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water containing hydrochloric acid, and filtered. The oxalic acid 
is then precipitated with calcium acetate in presence of a little 
acetic acid, filtered, washed, and redissolved in hydrochloric acid. 
It is then evaporated to dryness, treated with 25% sulphuric acid 
and enough anhydrous sodium sulphate to produce a dry mass. 
This is extracted five or six times with ether, the extract, with a 
little ammonia, evaporated to dryness, the residue dissolved in 
water, and again precipitated with calcium acetate in presence of 
acetic acid. N. H. J. M. 


Estimation of Small Quantities of Hydrocyanic Acid. 
Arno VIEHOEVER and Cart O. Jonns (J. Amer. Chem. Soc., 1915, 37, 
601—607).—Experiments are described which have led to the 
following method for estimating small quantities of hydrocyanic 
acid, such as are obtained from cyanogenetic plants. The dis- 
tillate containing the hydrocyanic acid is rendered slightly 
alkaline with sodium hydroxide, and is then concentrated by dis- 
tillation under reduced pressure until less than 1 c.c. of liquid 
remains in the distilling flask. From 0°2 to 0°5 c.c. of freshly 
prepared 3% ferrous sulphate solution, and about 0°05 gram of 
potassium fluoride, are added. The flask is now exhausted by 
means of a water vacuum pump, and after five to ten minutes it 
is detached from the pump, and the mixture is acidified with 30% 
nitric acid. The blue colour appears at once unless only traces 
of hydrocyanic acid are present; in the latter case, the mixture 
may need to be warmed to 50° before the colour appears. The 
product is then diluted to a volume which would give a depth of 
colour suitable for comparison with a suspension of Prussian-blue, 
made from 1 mg. of potassium cyanide diluted to 25 c.c. The 
comparison may be made with the Duboscq colorimeter. The 
method has been found to be very accurate. 

This method also affords a very delicate test for the presence 
of cyanides; 0°00002 gram of potassium cyanide can be detected 
with certainty. The test can also be applied microchemically to 
sections of cyanogenetic plants. E. G. 


Estimation of Benzoic Acid in Urine. G. W. Raiziss and 
H. Dusty (J. Biol. Chem., 1915, 20, 125—128).—The method 
proposed is a modification of that of Folin and Flanders (A., 1911, 
ii, 1039). A solvent was sought which does not produce emulsions 
with urine; toluene is the best, and is superior to chloroform 
(used by Folin and Flanders); it is an excellent solvent for 


benzoic acid, and practically does not dissolve hippuric acid. 
W. D. H. 


Colour Reaction of Gallic Acid and Tannin (Tannic Acid) 
and its Application. Cart Ta. Mérner (Pharm. Zentr.-h., 1915, 
56, 13. Compare A., 1913, ii, 737).—The reaction described by 
Schewket (/oc. cit.) has been mentioned previously (Griessmayer, 
Zeitsch. anal. Chem., 1872, 11, 43). The author also noticed, in 
the year 1890, that a gum-wash, consisting of a dilute alcoholic 


a. sO, 
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solution of iodine, potassium iodide, tannin, and camphor, yielded 


a violet coloration when diluted with a large volume of water. 
W. P.S. 


Determination of the Freezing Point of Milk. N. Scnoor. 
(Chem. Weekblad, 1915, 12, 220—222. Compare this vol., ii, 112).— 
A criticism of the experimental method previously described for 
determining the freezing point of milk. A. J. W. 


Standardisation of a Freezing-point Thermometer. N. 
Scooort (Chem. Weekblad, 1915, 12, 222—225).—Thermometers for 
determining the freezing point of milk can be standardised by 
means of a 12°2% aqueous solution of potassium nitrate, with the 
eutectic —2°86°, and a 4°5% aqueous solution of barium nitrate, 
with the eutectic —0°71°. A. J. W. 


The Freezing Point of some Abnormal Milks. J. B. Henper- 
son and L. A. Meston (Chem. News, 1915, 111, 51—53).—Analyses 
made in the Government Laboratory, Brisbane, of milk from two 
herds of cows, which had been grazing in a neighbourhood where 
the grass was poor both in quality and quantity, showed that 
whilst fat, solids not fat, and nitrogen were all low, and chlorine 
was abnormally high, yet the freezing point was in every case 
practically normal. There was no question of adulteration with 
water, which, judging only by the solids not fat standard, an 
analyst might have assumed. No dairyman could, moreover, have 
so accurately adjusted the addition of common salt as exactly to 
compensate for the raising of the freezing point by the addition 
of water. Stress should therefore be laid on the fact that the 
freezing point, dr osmotic pressure, is the only constant factor of 
a pure milk, since the mammary glands .of the cow, when unable 
to obtain the correct proportion of milk sugar and other food- 
stuffs, adjust the osmotic pressure by adding an extra proportion 
of common salt from the blood. A variation of as much as 0°01° 
from the normal, —0°55°, is very rare, even in milks of widely 
varying fat and solids not fat content. The freezing point is, of 
course, only a criterion of the purity, not of the quality, of a 
milk sample, as the above instance shows. G. F. M. 


Solidifying Point of Mutton Tallow. Rosert Metprum (Chem. 
News, 1915, 111, 98—99).—The erratic solidification of tallow (A., 
1914, ii, 225) is, to some extent, accounted for by the influence of 
the liquid glycerides which it contains, but even after most of the 
olein has been removed by extraction with ether, the solid 
glycerides still exhibit variations of 2°5° in the “zero” point, 
that is, the point to which they must be supercooled before 
solidification commences, and 1°8° in the rise of temperature after 
solidification has commenced. The solidifying point is 3°5° lower 
than the melting point, but all these discrepancies are nearly 100% 
less than with the original tallow. Based on numerous experi- 
ments, the author considers the true explanation is that fluctua- 
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tions in the melting point are due to errors in manipulation and 
observation, and in the solidifying point to speed of crystallisation. 
The glycerides appear to require supercooling to start rapid 
crystallisation, and the problem which presents itself in the 
solidification is the failure to attain their normal solidifying point 
when crystallisation sets in. This would apparently point to the 
fact that the melting had lowered the solidifying point through 
some molecular change, according to Chittenden’s theory; but the 
true explanation is probably the purely thermal one, that the 
latent heat of fusion is insufficient to raise the supercooled liquid 
to the normal solidifying point, the more so when mixtures of 
solids and liquids are dealt with. G. F. M. 


Distinction Between Fats of Animal and Vegetable Origin. 
F. H. van Leent (Chem. Weekblad., 1915, 12, 86—92).—The 
presence of vegetable fat in animal fat up to 10% can be detected 
by the aid of the fact that the melting point of the cholesteryl 
acetates formed is always higher than that of the pure cholesteryl 
acetate derived from the animal fat itself. The method is not 


applicable to the detection of animal fats in vegetable fats. 
A. J. W. 


Formaldehyde Reactions. E. Satkowsk1 (Biochem. Zeitsch., 
1915, 68, 337—346).—The reaction of Leach is very sensitive, but 
it fails in the presence of relatively large amounts of acetaldehyde. 
w-Hydroxymethylfurfuraldehyde also gives a positive result with 


Leach’s reagents. This substance also gives a coloration in the 
reactions of Rimini and of Schryver, but the shade of colour pro- 
duced is not exactly that formed by formaldehyde, and is not 
obtained in dilute solutions, so that the two substances are not 
likely to be mistaken for one another. Bono’s reaction for form- 
aldehyde cannot be used in the presence of w-hydroxymethylfurfur- 
aldehyde. Least influenced by this substance is Rimini’s reaction, 
both in its original form and when hydrogen peroxide is used 
instead of ferric chloride; it is less sensitive, however, than 
Schryver’s reaction. As w-hydroxymethylfurfuraldehyde is always 
formed by the action of acids on carbohydrates, it must always be 
sought for in certain cases when the existence of formaldehyde is 
investigated. 8. B. 8. 


Estimation of Formaldebyde and Methyl Alcohol in 
Aqueous Solutions (Analysis of Formalin). G. Lockemann and 
F. Croner (Zeitsch. anal. Chem., 1915, 54, 11—26).—In solutions 
containing formaldehyde and methyl alcohol, the former may be 
estimated by titrating the free acid or alkali formed when the 
solution is treated with hydroxylamine hydrochloride or sodium 
sulphite, respectively, the equations showing the reactions being 
CH,O + NH,*OH,HCI=CH,:N-OH + H,O+ HCl and 

CH,O + Na,SO, + H,O = OH-CH,*SO,Na + NaOH. 
Methyl alcohol and formaldehyde are then estimated together by 
oxidation with potassium permanganate, as described by Hetper 
(A., 1913, ii, 158). W. P. &. 
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Detection of Vanillin in Quinine Wines. A. C. CHavuvin (Ann. 
Falsif., 1914, 7, 420—422).—A test proposed by Lecomte depends on 
the reddish-coloured zone which is obtained when an alcoholic 
phloroglucinol solution is poured on the surface of an ethereal 
extract of the wine acidified with hydrochloric acid, but the author 
points out that furfuraldehyde and its derivatives also give this 
reaction. As the latter substances are frequently present in this 
class of wine, a positive reaction does not definitely indicate the 
presence of vanillin. W. P. S. 


Reactions of Vanillin. E. P. HaAusster (Zeittsch. anal. Chem., 
1915, 54, 104. Compare A., 1914, ii, 592)—-When pepsin is 
mixed with dilute alcohol and a small quantity of vanillin, and 
the mixture evaporated, a yellow coloration is obtained; this 
changes to brownish-violet and then to brownish-red on the addi- 
tion of 10% hydrochloric acid. Concentrated hydrochloric acid 
changes the yellow colour to violet, and the mixture becomes black 
on evaporation. The pepsin employed yielded a brown coloration, 
but no trace of violet, when treated with hydrochloric acid in the 
absence of vanillin; it also gave a slight biuret reaction. The 
author has not ascertained whether the reaction with vanillin was 


due to the pepsin itself or to the presence of proteins in the same. 
W. P. S. 


The Action of Chlorinated Solvents on the Hard Copals. 
Cu. CorricnigR (Bull. Soc. Chim., 1914, [iv], 15, 780—783).—The 
author has determined the behaviour of Zanzibar, Madagascar, and 
Demerara copals in the presence of the following solvents: dichloro- 
ethylene, trichloroethylene, tetrachloroethylene, tetrachloroethane, 
and pentachloroethane. The amount of material insoluble in 
the boiling solvent is given in each case. The use of tetra- 
chloroethane enables Madagascar copal to be distinguished from 
those of Zanzibar and Demerara, the former being the only one 
to give a solution which approaches completion. W. G. 


New Reaction of Cocaine. F. Pisani (Pharm. J., 1914, 93, 
589 ; from Rend. Soc. Chim. Ital., 1914, 6, 132).—When cocaine or 
its hydrochloride is heated with a few drops of concentrated 
sulphuric acid containing 2% of formaldehyde, a wine-red coloration 
is produced. The coloration increases in intensity as the tempera- 
ture rises, but soon disappears, leaving a brownish-grey precipitate. 
The reaction may be obtained with 1 mg. of cocaine, but is not 
given by atropine, quinine, cinchonine, brucine, strychnine, 
morphine, apomorphine, codeine, and narcotine. Papaverine, how- 
ever, also gives a wine-red coloration, but this changes to yellow, 
reddish-brown, and orange. W. P. 


Influence of the Presence of Acetoacetic Acid in Urine on 
the Colorimetric Estimation of Creatinine and Creatine. 
L. Binet, Derrixs, and Raraery (J. Pharm. Chim., 1915, [vii], 11, 
41—42; from Compt. rend. Soc. Biol., 1914, 49).—The presence of 
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3°90 grams of acetoacetic acid per litre of urine may cause an 
error of 40% in the separate estimations of the creatinine and 
creatine, but the total quantity of creatine is not affected. This 
error may be avoided by adopting a method proposed by Graham 
and Poulton (A., 1914, i, 228). Ten c.c. of the urine are mixed 
with 1 c.c. of 10% phosphoric acid and heated at 65—70° for 
forty-five minutes under a pressure of 210 mm.; the mixture is 
then cooled and neutralised with 10% sodium hydroxide solution. 


In some cases it is necessary to continue the heating for one hour 
or more. W. P. 8. 


Sensitive Reaction of apo-Morphine. L. Grimpest and A. 
Licrikre (J. Pharm. Chim., 1915, [vii], 11, 23—24).—Five c.c. of apo- 
morphine hydrochloride solution are boiled for a few seconds with 
5 drops of saturated mercuric chloride solution and 5 drops of 10% 
sodium acetate solution, then cooled, and shaken with 2 c.c. of 
amyl alcohol; the latter is coloured blue if the solution under 
examination contains even as little as 1 part of apomorphine hydro- 
chloride per 500,000 parts. When more apomorphine is present, a 
blue precipitate is formed on boiling the mixture; this precipitate 
is soluble in amyl alcohol. W. P. S. 


Detection and Estimation of “Saccharin” in Complex 
Mixtures. 8S. ConpeLir (Ann. Chim. anal., 1915, 20, 40—41; 
from Staz. sperim. agrar. ital., 1914, 308)—In the cave of solid 
substances, from 10 to 50 grams are heated at 40° for thirty 
minutes with a saturated solution of magnesium sulphate 
and magnesium oxide, then diluted with the same solution 
to a definite volume, and filtered. A small quantity of sodium 
tannate and alcohol may be added, if required, to cause the 
precipitate to separate rapidly. An aliquot portion of the 
filtrate is acidified with sulphuric acid, extracted with a mixture 
of ether and light petroleum, and the ethereal solution evaporated ; 
the residue is dissolved in sulphuric acid, treated with potassium 
permanganate, then extracted with ether, and the residue obtained 
on evaporating the ether is dried and weighed. The usual tests 
for identifying “saccharin” are then applied. When the sub- 
stance under examination is a liquid, it is saturated with mag- 
nesium sulphate, magnesium oxide is added in quantity sufficient 
to render the mixture alkaline, and the separation then carried 
out as described. If the substance contains fat, the alkaline solu- 
tion is extracted with light petroleum before being rendered acid, 
and extracted with the mixture of ether and light petroleum. 

W. P. S. 


Detection and Estimation of Bacterial Indole. Freperick 
C. Lewis (J. Path. Bact., 1915, 19, 429——-442).—The Ehrlich test 
gives variable results. A new method is devised, of which the 
main feature is preliminary extraction with chloroform. 


W. D. He* 
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Burners Fed with Saline Spray for Polariscopic and 
Spectroscopic Use. Ernst Beckmann and Hans Linpner (Ber., 
1914, 47, 2722—2728).—Burners especially adapted to the produc- 
tion of flame colorations have been described, in which the required 
metal is fed into the flame as spray produced by electrolysis of a 
solution (Beckmann, A., 1912, ii, 1049; Riesenfeld and Wohlers, 
A., 1906, 1i, 593), or by chemical generation of a gas in the solution 
(Beckmann, A., 1907, ii, 209; Riesenfeld, A., 1913, ii, 997). The 
same idea has been extended to the production of are spectra 
(Riesenfeld and Pfiitzer, A., 1913, ii, 1074). 

In the present investigation a similar principle has been applied 
to the oxy-hydrogen flame in which the hydrogen burns in an 
atmosphere of oxygen, the salt spray being fed into the latter. 
The porcelain tube of the burner has to be protected by a nickel 
fitting. On account of the high temperature the spectra are richer 
in lines than when produced under the ordinary conditions, but 
with sodium light this modification in the colour is insufficient to 
affect its value for polarimetric work, and the light can be purified, 
if desired, by passage through a suitable light-filter, such as a 
solution of potassium dichromate. The spectra produced are com- 
parable in intensity with the corresponding are spectra. 

It is shown by the result of experiments that for sensitiveness 
the electrolytic method for producing the spray has no advantage 
over that in which the spray is produced by the action of coppered 
zine on an acid. D. F. T. 


The Spectra of Carbon Monoxide and Carbon Dioxide. Karu 
Hor (Zeitsch. wiss. Photochem., 1914, 14, 39—55, 69—88).—Experi- 
ments have been made to ascertain the influence of the nature of 
the electrical discharge on the spectra of carbon monoxide and 
carbon dioxide, in particular the influence of capacity, self-induc- 
tion, current density, electrode potential, and gas pressure. 

It is probable that the various known spectra are exhibited under 
all conditions of electrical discharge, and that changes in the 
character of the discharge produce changes in the relative intensi- 
ties of these spectra which correspond more or less closely with 
changes in the dissociation equilibria. 

In the visible portion of the spectrum, the influence of capacity 
is to increase the intensity of the Swan and the line spectrum, and 
to diminish that of the carbon monoxide bands. Self-induction 
increases the length of the Swan and cyanogen bands. Under the 
same conditions of experiment the carbon line spectrum varies 
according to whether it is produced by discharge through the 
monoxide or the dioxide. 

In the ultra-violet region the effect of capacity is to broaden 
the bands and reduce their intensity. Self-induction has the 
opposite effect. 
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From experiments in which the gases were made to flow through 
the discharge tube at different rates, it is probable that the second 
negative group of bands must be attributed to the carbon dioxide 
molecule. The influence of gas pressure on the nature of the 
spectra suggests that the line spectrum, the Swan spectrum, arid 
the fourth positive group must be attributed to the products of 
dissociation. 

The same spectra, with essentially the same distribution of 
intensities, are obtained by continuous and alternating discharge. 

The bands described by Deslandres and D’Azambuja (Compt. 
rend., 1905, 140, 917) could not be identified with any certainty. 

H. M. D. 


The Red Argon Spectrum. Emin Pautson (Physikal. Zeitsch., 1914, 
15, 831—833).—An investigation of the red argon spectrum has 
been carried out with the object of ascertaining whether the 
quadruplet found by Rydberg was represented in the long wave- 
length portion of the spectrum. It is shown from the results that 
the lines now measured can be brought into the Rydberg arrange- 
ment. In the cases of the difference 847°71 and those of 802°91 
and 606°80 the agreement is not so good, the former being too high 
and the latter too low. J. F. S. 


The Continuous Background in the Bunsen Flame Spectra 
of the Alkali Metals. Hetnricu THeissen (Zeitsch. wiss. Photochem., 
1914, 14, 125—136, 148—170).—In addition to the characteristic 
lines, the Bunsen flame spectra of the alkali metals exhibit a more 
or less intense so-called continuous background, the investigation 
of which was the chief object of the experiments described. Various 
salts of the alkali metals were introduced into the flame, and photo- 
graphs of the spectra were obtained both by the use of a prism 
and a grating. The apparatus was designed so as to yield spectra 
of considerable intensity, and the resolving mechanism gave, in 
consequence, only moderate dispersion. 

The photographic records show that the ‘‘ continuous” spectrum 
emitted by sodium, potassium, and rubidium contains a large 
number of diffuse bands in the blue and violet region. With 
increased dispersion these bands appear to be partly resolved into 
fine lines. Apart from small differences in intensity, the appear- 
ance of these band spectra is independent of the nature of the salt 
of the alkali metal. Such bands were not recognisable in the flame 
spectra of lithium and cesium. 

The “ continuous” spectrum extends into the red and ultra-red 
region, and the limiting wave-length at the red end increases in 
general with increase in the atomic weight. The approximate 
limiting wave-lengths are as follows: sodium, 6500; lithium, 
A 7000; potassium, A 8100; rubidium, A 8600; cesium, A 9000. 

The increased intensity shown by the “continuous” spectrum 
in the neighbourhood of the characteristic lines is attributed to 
diffusion of the light in the spectral apparatus. 

The photographs of the flame spectrum of cesium show the 
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second component of the principal series pair at A=8950, and also 
the pair of lines A 7283 and 7233, which has previously only been 
observed in the are spectrum, H. M. D. 


A Relation Exhibited by Line Spectra. Sergius Popov (Ann. 
Physik, 1914, [iv], 45, 147—175).—From observations of the 
Zeeman effect in the spectra of calcium, strontium, barium, and 
yttrium, the conclusion is drawn that certain pairs of triplets form 
members of a series which is related to the first subordinate series 
in much the same way that the principal series is related to the 
second subordinate series. H. M. D. 


The Emission of Light from Metal Vapours in the Glow 
Discharge. L. Janicxi and R. Seericer (Ann. Physik, 1914, [iv], 
44, 1151—1168).—The authors describe a simple method by means 
of which the glow discharge can be passed through the vapours 
of metals. Two forms of apparatus are described, in one_of which 
the metal to be examined is employed as cathode, in the other 
it serves as the anode. The discharge is started by passing a current 
through the tube containing hydrogen or nitrogen, the intensity of 
the discharge being suflicient to volatilise the metal with consider- 
able rapidity. The foreign gas is then removed, and the glow 
discharge continues through the vapour of the metal. 

From the results obtained with cadmium, zinc, magnesium, lead, 
aluminium, tin, and silver, it is found that there is a close parallel- 
ism on the one hand between the spark spectrum of the metal 
and that of the negative glow, and on the other between the arc 
spectrum and the spectrum of the positive column. The lines 
characteristic of the spark spectrum are shown only by the negative 
glow, whilst the arc lines appear only in the positive column or, at 
any rate, the intensity of these lines is relatively very great in the 
positive column. Silicon behaves similarly to the above metals, but 
tellurium is anomalous in that there is no analogy between the 
spark and negative glow spectra or between the spectra of the arc 
and positive column in the case of this element. 

Experiments with discharge tubes containing zinc and cadmium 
vapour which were heated externally, gave exactly similar results 
to those obtained by the above-described method of experiment. 


H. M. D. 


Measurements in the Arc and Spark Spectrum of Mercury 
in International Normals. Lxo Carpaun (Zeitsch. wiss. Photochem., 
1914, 14, 56—68, 89—-104).—The measurements were made by 
means of a large concave grating, the arc spectrum being obtained 
from a quartz mercury lamp and the spark spectrum by the use of 
carbon electrodes, the core of the positive electrode being filled 
with mercury. The wave-length data, which are recorded to 0°01, 
and in many cases to 0°001 A.U., are compared with those of 
previous observers. The sharpness and intensity of the various 
lines are also indicated in the tabular record. H. M. D. 
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Measurements in the Ultra-violet Spark Spectrum of 
Copper, Aluminium, Gold, Silver, Zinc, and Carbon up to 
\ 1850, according to the International System. Joser Maria 
Eper (Zeitsch. wiss. Photochem., 1914, 14, 157—147).—Measurements 
of wave-lengths have been made which extend from A2263 to 
A 1853. By comparing the spectra obtained with a grating and 
with a quartz prism, it has been found that Hartmann’s inter- 
polation formula for the prismatic spectrum A=A y+ (¢/s—8 9) /* 
gives results in good agreement with the wave-lengths afforded by 
the grating spectrum if a is equal to 1. In this formula Ag, c, and 
a are constants, s) the zero scale reading, and s the reading which 
corresponds with wave-length A. The wave-lengths recorded in the 
tables are given to 0°01 A.U., and where possible are compared 
with previous measurements. 

It has been found that the carbon line 11930 is a double line 
(A 1930°58, «=2; A1930°07, i=8), and is quite distinct from the 
aluminium line A 1930°33. H. M. D. 


Constant Differences in Line Spectra. Emit PauLson (Ann. 
Physik, 1914, [iv], 45, 419—430. Compare this vol., ii, 119).—An 
examination of the line spectra of a large number of elements 
has shown the existence of groups of lines which show a constant 
difference of frequency. Thé only lines taken into consideration 
are those characterised by considerable intensity. Pairs of such 
lines in the spectra of phosphorus, scandium, titanium, iron, cobalt, 
germanium, bromine, krypton, yttrium, and niobium are recorded 
in tabular form. The wave-length data in question have been 
taken from Kayser’s tables. H. M. D. 


Regularities in the Structure of the Spectrum of Lanthanum. 
Emi Pautson (Ann. Physik, 1914, [iv], 45, 1203—1208)—It is 
shown that the lanthanum spectrum is characterised by the occur- 
rence of groups of six lines which show the same differences in 
frequency. If A is the frequency of the first member of one of 
these groups, then the frequencies of the other five are given by 
A +2977°86, A +3636°86, A +4333°66, A+5212°84, A+6229°16. 
Tables are given showing the existence of sixteen more or less 
complete groups of this character. H. M. D. 


A System of Wave-length Numbers in the Scandium 
Spectrum. Emm Pautson (Physikal. Zeitsch., 1914, 15, 892—-894). 
—An investigation of the spectrum lines of the elements of the 
A sub-group of group III. of the periodic system has been carried 
out for the elements yttrium, scandium, and lutecium. In the case 
of yttrium it is shown that many corresponding series of four 
lines appear, ot which if A represent the first, B, C, and D the 
second, third, and fourth respectively, B=A+1846°91; C=A+ 
2251°69; D=A +2456°65. Similar groups are found for lutecium, 
the relationship being B=A+5571'42; C=A+7335°75; and 
D=A +9552°78. In the case of scandium, of which 440 lines 
appear in the are spectrum, 203 lines can be arranged in series 
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of seven, the members of the series bearing the relationships 
B=A+158°77, A4,=158°77; C=4A+474:18, A4,=315°41; D=A+ 
577°73, Ag=103'55; H=A+71771, 4,=139'98; F=A "4+ 2298°81, 
A, =1581°10; G=A +2380°75, A,=81°94. In addition to these 
groups other lines with a A value of 319°64 and 20°2 have been 
noticed. Tables of the wave-lengths, intensities, and differences of 
the lines are given in the paper. J. F. 8. 


Regularities in the Spectrum of Platinum. Emit Pavutson 
(Ann. Phystk, 1915, [iv], 46, 698—704).—Relations of the kind 
described previously (compare this vol., ii, 34, 196) have also 
been found to occur in the platinum spectrum. In this case 
there is a group of ten lines which recurs, in more or less com- 
plete form, no less than thirty-four times. The corresponding 
members of the various groups show the same differences in 
frequency. The mean values of the constant differences between 
successive members of the groups are: 3065°72, 2006°20, 3365°33, 
15°17, 3550°34, 427°52, 5318-09, 47°86, and 776°17. In this series 
the frequency of the members of the various groups increases from 
left to right. The thirty-four tables given in the paper contain 
175 lines, which have been recognised as belonging to groups of 
this kind. : 


The Wave Number System of Ruthenium. Emi Pavutson 
(Physikal. Zeitsch., 1915, 16, 81—84. Compare previous abstracts).— 
From an examination of Kayser’s wave-length measurements of the 
lines in the are spectrum of ruthenium, it is found that a large 
number of these lines fall into groups containing eighteen lines. 
The difference in the frequency of corresponding members of each 
group has a constant value. The table given by the author con- 
tains 548 lines, which fall into sixty-five more or less complete 
groups of this character. H. M. D. 


Absorption Spectra and the Solvate Theory of Solutions. 
Harry C. Jones (Zeitsch. Elektrochem., 1914, 20, 552—554).—In a 
previously published paper (A., 1914, ii, 250) Dhar has collected 
a number of data of the properties of solutions which point to the 
existence of solvates. The present paper adds to the list published 
by Dhar the evidence of the absorption spectra. It is shown that 
a salt in a given solvent is characterised by a definite absorption 
spectrum. Should a salt be dissolved in a mixture of two solvents 
the absorption spectrum is made up of two well-defined spectra, 
characteristic of the dissolved substance in each solvent. If the 
composition of the mixed solvent is changed, the absorption spec- 
trum does not gradually change from one form to the other, but a 
variation of the relative intensities of the two spectra shows itself. 
If the solvent A is reduced in amount in relation to the solvent B, 
then the spectrum corresponding with A is reduced in intensity with 
respect to that corresponding with B. These facts are taken to show 
that the solvents have combined with the dissolved substances to 
form solvates. The above statements are based on measurements 
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of the absorption spectra of neodymium chloride, uranous chloride, 
uranous bromide, and uranyl acetate in a large number of solvents 
(A., 1910, ii, 87, 172, 246, 370). Aqueous solutions of salts which 
show no tendency to hydrate formation have the same absorption 
spectra as water itself (Zeitsch. physikal. Chem., 1910, 74, 325). 
J. F. 8. 


Relation between Absorption and Structure. I. V. A. 
Izmarnski (J. Russ. Phys. Chem. Soc., 1915, 47, 63—100)—A 
theoretical paper, in which halochromy and the carbonium, quino- 
noid, and quinocarbonium formule for halochromic salts are dis- 
cussed. Halochromy is regarded as of two kinds, and the follow- 
ing names are suggested : cat-halochromy, for cases where the carrier 
of the colour is the cation (chromone radicle), and an-halochromy, 
for those where the anion (chromaci radicle) carries the colour. 

The carbonium, quinonoid, and quinocarbonium structures of 
halochromic salts are considered to be unsatisfactory, the principal 
objections being the existence of an-halochromic and cat-halochromic 
series, and the possibility of converting one and the same skeleton 
into a chromone or a chromaci radicle according to the character 
of the substituent groups. Against quinonoid formule it is urged 
that, with alteration of the constitutive factors, the absorption 
changes uninterruptedly. From the absorption and the capacity 
for reaction it cannot be stated where the quinonoid structure of 
the molecules begins and where the benzenoid structure ends. The 
plasticity of the molecule is clearly expressed in the existence of 
chromo-isomerism and chromotropy, and one and the same chromaci 
or chromone radicle may correspond with a greater number of 
colouring forms than can be foreseen from the quinonoid theory. 
Another weak point in this theory is that it does not attempt to 
find a cause of colour in any general principle applicable to other 
classes of compounds, but deals only with certain groups of com- 
pounds. Further, it disregards the circumstance that many com- 
pounds which are not quinones exhibit absorption similar to, and 
even more selective than, that of the quinones, whilst, on the other 
hand, quinones are known which show no characteristic absorption 


bands. T. H. P. 


Validity of the Rule Connecting Colour with Degree of 
Dispersity. Kurt Voter (Kolloid. Zeitsch.. 1914. 15, 84—85).—In 
the opinion of Ostwald (A., 1911, ii, 868) an increase in the degree 
of dispersity of a coloured colloidal solution is accompanied by a 
shift of the absorption maximum towards the ultra-violet end of 
the spectrum. It is shown that the behaviour of Congo-red is not 
in agreement with this statement. The addition of excess of sodium 
hydroxide to a solution containing Congo-red leads to an increase 
in the size of the particles. If the above relation holds good, the 
red colour should change in the direction of violet, but as a matter 
of fact, the change is towards yellow. In agreement with the 
results obtained by Pihlblad (A., 1913, ii, 2). it is found that the 
intensity of the absorption changes with the alteration in the 
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degree of dispersity in the sense that the extinction increases as 
the size of the colloidal particles diminishes. The fact that the 
colour of aniline-blue changes with the degree of dispersity in 
accordance with Ostwald’s relation is supposed to be connected 
with the fact that this substance forms colloidal solutions of sus- 
pensoid character. So far as emulsoid solutions are concerned, the 
degree of dispersity is considered to have but little influence on 
the colour of dyes. H. M. D. 


Theoretical Photochemistry, 1909-1913. Cur. WinTHER 
(Zeitsch. wi:s. Photochem., 1914, 14, 19—32).—A summary of recent 
work on photochemical reactions. It would now seem to be estab- 
lished that the important factor in photochemical change is the 


absorbed light, and not the intensity of the incident light. 
H. M. D. 


The Action of Light on Chlorine Water. Harry MeprortH 
Dawson (Zeitsch. wiss. Photochem., 1914, 14. 213—215).—On the 
assumption that the change in conductivity is proportional to the 
change in concentration of the chlorine, Benrath and Tuchel (A., 
1914, ii, 447) have investigated the rate of decomposition of 
chlorine water under the influence of light by means of measure- 
ments of the electrical conductivity of the solution. The author 
contends that the above assumption is unjustifiable, for the reaction 
takes place in two stages, as represented by the equations 
(1) Cl,+H,O0 = H’°+Cl’+HCIO0, (2) 2HClIO—> 2H’ + 2Cl’+ 0,, 
and the relation between the concentration of the chlorine and that 
of the hydrochloric acid which determines the conductivity of the 
solution is regulated by the hydrolysis constant: 

k =[H1"] [Cl’] [HC10]/[C1,]. 
On this account the change in conductivity does not afford a 
measure of the change in the concentration of the chlorine, and the 
fact that the experimental data afford an approximately éonstant 
value for the coefficient k=1/t.loga/(a—x),does not show that 
the photochemical decomposition of chlorine water is a simple uni- 
molecular change. 

The fact that the addition of chlorides, and in particular of 
hydrochloric acid to the solution, diminishés the proportion of 
chlorine which is finally decomposed, can be explained quite satis- 
factorily in terms of the two consecutive reactions. The suggestion 
that the inhibiting action of these substances is due to the forma- 
tion of Cl.’ ion, is inconsistent with known facts. H. M. D. 


The Sensitiveness to Light of Pure Mercury Compounds. 
Joser Marta Ever (Zeitsch. wise. Photochem., 1914, 14, 172—176).— 
According té Winther (A., 1910, ii, 564), a solution of mercuric 
oxalate completely free from iron would be photochemically inac- 
tive. The fact that this conclusion did not agree with the author’s 
previous observations has led to a further series of experiments 
with solutions prenared from carefully purified substances. These 
experiments show that the photochemical sensitiveness of solutions 
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of mercuric oxalate (mercuric chloride and ammonium oxalate) is 
not dependent on the presence of traces of ferric salts, but is also 
exhibited by the pure mercuric compound. The decomposition of 
the mercuric salt is mainly determined by the ultra-violet rays, but 
comparative observations have shown that the relative activity of 
the visible rays is increased if the solution contains small quantities 
of iron. H. M. D. 


The Sensitiveness to Light of Ferric Salts. Cnr. WINTHER 
and H. Oxnoit-Howe (Zeitsch. wiss. Photochem., 1914, 14, 196—212). 
—The photochemical sensitiveness of various organic salts of iron 
has been examined. Solutions were prepared by mixing equimolar 
solutions of ammonium oxalate, succinate, tartrate, citrate, and 
acetate with measured volumes of ferric chloride solutions of vary- 
ing concentration, and the mixtures were exposed to the action of 
monochromatic light of wave-length A=436, 405, 366, and 313 pu. 

The results obtained show that the rate at which the ferric salt 
is reduced remains approximately constant during the course of 
the reaction. For a given concentration, the sensitiveness (measured 
by the ratio of the amount of substance transformed to the quan- 
tity of incident radiation) increases as the absorption-coefficient 
diminishes. In order to explain this, it is supposed that the solu- 
tions contain at least two substances which absorb the incident 
rays. One of these is photochemically sensitive, and the other 
not, and the latter is responsible for the major part of the absorp- 
tion. 

Examined from the point of view of the quantum theory, it is 
found that the number of reacting molecules per quantum of 
absorbed energy is in all cases greater than unity. H. M. D. 


Colloid Chemistry of Asphalt. A. Rostneer (Kolloid. Zeitsch., 
1914, 15, 177—179).—Asphalts which dissolve in benzene, chloro- 
form, and hydrocarbons are found to become insoluble in these 
liquids after being subjected in thin layers to the action of light. 
If solutions of asphalt in benzene or in a mixture of benzene and 
chloroform are poured on to glass plates and the solvent allowed 
to evaporate, the asphalt is found to have become insoluble even 
in the absence of light action. This suggests that the apparent 
sensitiveness of asphalt to light depends on the oxidation of the 
material in contact with air. When certain substances, such as 
safrole and eugenol, are added to the asphalt, its sensitiveness to 
light is increased. In presence of these sensitisers, the product 
obtained differs from that formed in the oxidation process, and it 
is supposed that the action of the light in these circumstances 
consists in the formation of gels by adsorption of the sensitising 
agents in the asphalt. H. M. D. 


The Photographic Behaviour of Silver Azoimide. Jutius 
Bexk (Zeitsch. wise. Photochem., 1914, 14, 105—125).—The photo- 
graphic behaviour of silver azoimide resembles that of silver 
chloride and bromide, but its sensitiveness to light is much less 
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than that of the halogen salts. The azoimide is also much more 
easily reduced by developing solutions, and in the unripened condi- 
tion is characterised by relatively high sensitiveness to the red 
portion of the spectrum. The first two properties are in all proba- 
bility determined to a large extent by the extreme fineness of the 
granular structure of the azoimide. 

The darkening of silver azoimide has been shown to be accom- 
panied by the liberation of nitrogen. Although the pure substance 
is highly explosive, it is found that dried emulsions of silver azo- 
imide are quite insensitive to shock, and can be manipulated with- 
out danger. 

Further experiments described in the paper have reference to the 
influence of ripening on the light and colour sensitiveness of 
gelatin and other emulsions of the azoimide and the influence of 
the nature of the surrounding medium on the darkening of the 
silver salt. H. M. D. 


The Influence of Light on Colloid Systems. Hueco Stinrzine 
(Koll. Chem. Bethefie, 1914, 6, 231—296).—Various aspects of the 
question of the influence of light on colloid systems are discussed 
in detail. The phenomena of photo-crystallisation and _photo- 
sublimation would appear to have some connexion with the action 
in question, although it would seem that these photo-effects cannot 
be observed when temperature differences are completely elimin- 
ated. On the other hand, the experiments of Alefeld (Chem. 
Zeit., 1906, 88, 1087) led him to assume the existence of a specific 
influence of light which gives rise to an increase in concen- 
tration in the part of the system which is subjected to the action 
of light rays. 

The author’s experiments, which were made with colloidal systems 
containing gelatin and metallic salts, silver “resinate,’”’ ferric 
hydroxide, silver sol, and also with molecular disperse solutions, 
show that local increases in concentration under the influence of 
light are due to inequalities in the rate of vaporisation in the 
insolated and non-insolated parts of the system. In the absence 
of such inequalities, changes in concentration do not take place, 
and consequently the conclusion may be drawn that there is no 
direct or specific influence of light on the distribution of the phases 
in a colloid system. 

The change in the distribution resulting from local inequalities 
in the rate of evaporation appears to be characteristic of colloid 
systems. The effect is not observed with true solutions. From the 
results obtained with different colloid systems it would seem that 
the changes in concentration are more or less independent of the 
nature of the substances concerned, that is to say, of both the 
disperse phase and the dispersive medium. H. M. D. 


Secondary Cathode Radiation in Gases Produced by 
Primary Rays of Small Velocity and the Absorption of these 
Rays. Franz Mayer (Ann. Physik, 1914. [iv], 45, 1—28).—The 
conditions under which secondary radiation is produced by low- 
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speed cathode rays have been investigated by experiments with 
various gases. Below a certain velocity the primary rays do not 
produce secondary rays. This minimum velocity varies with the 
nature of the gas, as is shown by the following values: air, 9°5; 
hydrogen, 11°5; nitrogen, 11°8; carbon dioxide, 12°5; methane, 
13°5 ; carbon monoxide, 14°5 volts. The velocity which gives rise to 
a maximum amount of secondary radiation was also found to 
depend on the nature of the gas, as shown by the following num- 
bers: air, 130; hydrogen, 125; nitrogen, 150; carbon dioxide, 140; 
methane, 132; carbon monoxide, 125 volts. For primary ray veloci- 
ties greater than that which corresponds with the optimum second- 
ary radiation, the rate at which the intensity of the secondary 
radiation falls with increasing velocity of the primary rays depends 
on the radius of the gas molecules. Except in the case of hydrogen, 
this rate of decay is greater the. smaller the molecular radius. 
There appears to be no connexion between the rate at which the 
secondary radiation diminishes and the nature of the gas if the 
primary rays are of smaller velocity than those corresponding with 
the optimum secondary effect. When the secondary radiation is 
at its maximum value, the quantity of radiation is proportional 
to the molecular weight of the gas. The behaviour of hydrogen 
is, however, quite abnormal, in that the quantity of secondary 
radiation is twelve times as large as that required by this relation. 
Experiments made to determine the absorption of very slow- 
speed cathode rays in air have shown that the absorption of rays 
of velocity 0°5 to 4°2 volt is constant, and determined by the 
molecular cross-sectional area. H. M. D. 


Adsorption of Very Hard ‘Y-Rays. B. Winawer (Physikal. 
Zeitsch., 1914, 15, 942—946).—An extre rely hard Réntgen tube gives 
out a very penetrating radiation, which is of the nature of y-rays 
in its penetrating power, and is provisionally termed YX y-radiation. 
The absorption of these rays by graphite, magnesium, aluminium, 
iron, copper, zinc, silver, cadmium, tin, antimony, platinum, gold, 
lead, and bismuth has been determined. It is shown that the 
mass-absorption-coefficient p/p, where » is the absorption-coefficient 
and p the density, increases continuously with the atomic weight 
of the metal, the values being 0°14 for aluminium and 3:2 for 
gold. The elements of small atomic weight absorb the radiation 
relatively weakly. In the case of aluminium, magnesium, and 
graphite, the penetrability of the Xy-rays approaches that of the 
hard y-rays from radium. p»/p=0-14 for Xy-rays, and 0°04 for 
y-rays. In the case of the heavier elements there is a much larger 
difference, which increases with the atomic weight of the element. 


J. F. 8. 


Uni- and Multi-valent Lines of Aluminium, Sulphur, 
Chlorine, Iodine, and Nitrogen in the Canal Ray [Spectra]. J. 
Srark and R. Kinzer (Ann. Physik, 1914, [iv], 45, 29—74. Com- 
pare A., 1913, ii, 546)—In previous papers, evidence has been 
brought forward in support of the view that ions with different 
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charges (valencies) give rise to different lines in the emission 
spectra. Further observations have now been made on canal-ray 
spectra with discharge tubes containing aluminium chloride, 
sulphur, chlorine, iodine, and nitrogen, and on the basis of these 
observations an attempt is made to attribute certain lines or 
groups of lines in the spectra to definite carriers or centres. The 
conditions of electrical discharge were varied so as to obtain spectra 
of both the are and the spark type. 

The conclusions drawn in reference to the canal-ray spectrum of 
aluminium are that the doublets of the first and second subordin- 
ate series are due to positively charged univalent aluminium ions, 
and that the ultra-violet spark lines are to be attributed to bi- or 
ter-valent ions. The aluminium arc spectrum, in addition to the 
doublets referred to, shows others which have a smaller difference 
of frequency, and these also would appear to originate in univalent 
ions. 

The observations on sulphur show that its spectrum contains four 
kinds of lines which can be readily distinguished. The first arc 
spectrum (series spectrum) is attributed to positively charged 
molecules, 8,, carrying a single charge, the lines of the second are 
spectrum to positive univalent sulphur atoms, the sharp spark lines 
to positive bivalent sulphur atoms, and the diffuse spark lines to 
positive tervalent sulphur atoms. 

The are lines in the chlorine spectrum appear to be due to 
univalent chlorine atoms with a single positive charge, the sharp 
spark lines to positive bivalent atoms, and the diffuse spark lines 
to positive tervalent chlorine atoms. Although much more difficult 
to examine, the canal-ray spectrum of iodine is apparently similar 
to that of chlorine, and ionic carriers of the same type are presum- 
ably responsible for the corresponding groups of lines. 

The results obtained with nitrogen permit of a distinction being 
made between three groups of lines. It is probable that the are 
lines are due to positive univalent nitrogen atoms, the sharp spark 
lines to positive bivalent atoms, and the diffuse spark lines te 
positive tervalent atoms. 

In arriving at the above results, the authors attach considerable 
importance to the relative intensities of the lines which show the 
Doppler effect and those which do not under the different condi- 
tions of electric discharge. H. M. D. 


The Réntgen Spectrum of Platinum. H. Seman (Physikal 
Zeitsch., 1914, 15, 794—797).—The Réntgen ray spectrum of platinum 
has been photographed and measured. Hard bulbs were used, and 
lithium-glass windows. It is shown that the broad continuous 
bands and a large number of lines recorded by previous observers 
are made up of many fine lines. A photograph of the spectram 
is appended to the paper. J. F. S. 


Superficial Burn Produced by an Unknown Radiation. 
CHantes: A, Doremus (J. Amer. Chem. Soc., 1915, 3'7, 549 —551).— 
During an experiment in which a calcium zinc alloy was heated in 
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a furnace with lamp-black, the author suffered superficial burns, the 
effect, being produced through his clothes. The burns resembled 
those produced by X-rays and radium radiation. The experiment 
was repeated, a sheet of lead perforated with five holes being inter- 
posed between a Cramer X-ray “X” plate and the furnace. The 
plate, on being developed, showed the five holes in the lead covering, 
and thus confirmed the diagnosis of the nature of the burns. When 
coke, charcoal, or gas carbon was used with the alloy instead of 
lamp-black, photographic evidence of the radiation could not be 
obtained. E. G. 


Influence of the Edges of Metal Leaves on the Penetrability 
of Radioactive Rays. Atrrep Imunor (Zeitsch. wiss. Photochem., 
1914, 14, 171—172).—-A photographic plate was exposed to the 
rays emitted by a circular disc cast from gypsum mixed with 
uranium oxide. A number of concentric rings of tin foil, 0°02 mm. 
thick, were placed between the plate and disc, the ring with the 
smallest inner radius being next to the photographic plate which 
was covered with a thin sheet of note-paper. The developed plate 
shows a series of sharp concentric rings, although the varying 
thickness of the tin foil is without appreciable influence on the 
photographic effect. These rings correspond with the inner edges 
of the successive sheets of metal. H. M. D. 


Velocity of Ionisation at Low Temperatures. ALEXANDER 
Ropert Normanp (T., 1915, 107, 285—290).-—The direct determina- 
tion of the velocity of ionisation has not hitherto been attempted, 


and measurements have therefore been made by the following 
method. A solution of potassium iodide in ethyl alcohol was cooled 
at the f. p. of methyl alcohol (—97°8°) or of ethyl alcohol (—117°6°) 
until its temperature and conductivity were constant. An equal 
quantity of the solvent, cooled to the same temperature, was then 
quickly added, and the solution well stirred. If the additional 
ionisation due to dilution should proceed slowly enough, the conduc- 
tivity of the solution immediately after dilution would be half 
that of the original solution, and would then gradually rise to the 
value of the conductivity of the solution at half the initial concen- 
tration, and a measurement of the velocity of ionisation would be 
obtainable from a curve showing the variation of the conductivity 
with time. 

The specific conductivity of solutions of potassium iodide 
(1 gram) in ethyl alcohol (100 grams) has been determined between 
—100° and +25°. The conductivity of the solvent alcohol at 
—100° to —80° was so small as to be negligible. It was observed 
that the temperature-coefficient of conductivity was much greater 
at the lower than at the higher temperatures. 

A study of the effect of dilution on the conductivity showed that 
at —98° and even at —118° ionisation is complete in less than 
three minutes, and from an examination of the time-curves it 
seemed probable that ionisation is completed within one minute 
at, —118°. It is caleulated that at the ordinary temperature ion- 
isation is completed in less than 1/100th of a second. E. G. 


GENERAL AND PHYSICAL CHEMISTRY. li. 205 


Does an Ionisation of a Mixture of Chlorine and Hydrogen 
Occur when it is Illuminated and does a Reaction Occur in 
the Same Mixture when it is Ionised by Réntgen Rays? M. 
Le Buanc and M. Votimer (Zettsch. Elektrochem , 1914, 20, 494—497). 
—As the result of a number of experiments it is shown that a 
mixture of chlorine and hydrogen, when illuminated by an Osram 
lamp of 25—100 candle-power, is not ionised to a measurable 
extent, and that the results of Kiimmell (A., 1911, ii, 796) must be 
explained by a bad insulation of his apparatus. In the present 
experiments a quantity of hydrogen chloride amounting to 0°56 c.c. 
at 20° was formed during an illumination of fifty seconds’ duration. 
When exposed to Réntgen rays, 0°03 c.c. of hydrogen chloride was 
produced in sixty seconds, which means that a single electron can 
at most bring 10* molecules into reaction, and not 10! as has 
been previously supposed. J. F. 8. 


Electron Emission During Chemical Reactions. G. Just and 
F. Haper (Zeitsch. Llektrochem., 1914, 20, 483—485).—Using an 
apparatus similar to that previously employed (A., 1910, ii, 572) 
the electron emission of potassium, when submitted to light and 
during its reaction with thionyl chloride, has been measured. The 
illumination was effected by means of a candle or an arc. It is 
shown that when the reaction is carried out in the light the electron 
emission is much greater than when it is effected in the dark. 
The sum of the photo effect of potassium alone, and that of the 
illuminated reaction is always less than that of the illuminated 
reaction. It is also shown that the action of hydrogen chloride 
and iodine vapour on the metals aluminium, copper, and silver, is 
accompanied by an electron emission. This, however, does not 
take place until the metals are heated. In the case of aluminium 
it commences at 160° and increases rapidly with temperature, 
becoming very large at 240°. The electron emission commences 
when the pressure of the reacting gas has reached a few thou- 
sandths of a mm., and it increases very rapidly with increasing 
pressure. The unipolar character of the reaction ceases when the 
vigour of the reaction and strength of the effect become too large. 
In any case if a positive potential is applied to the metal the 
electrometer shows no motion. J. F. S. 


Adsorption and Precipitation of the Radio-elements. Fritz 
Panetu (Physikal. Zeitsch., 1914, 15, 924—-929).—A theoretical paper 
in which it is shown that the precipitation of radio-elements along 
with other substances can be explained by adsorption. It is also 
shown that those radio-elements are readily adsorbed the analogous 
compounds of which are sparingly soluble in the solvent. Thus 
in N-hydrochloric acid barium sulphate adsorbs 88% of radium 
sulphate, but silver chloride does not adsorb radium chloride at 
all. This points to the view that the anion and cation even in the 
solid state possess free valencies, and that the sparing solubility 
of a precipitate is to be attributed to the holding together of these 
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valencies. This view, with the fact that a kinetic exchange of 
atoms occurs at the surface of an absorbent, is capable of explain- 
ing the adsorption rule, and also the fact that radio-element com- 
pounds are precipitated at concentrations far removed from that 
at which the solubility product is exceeded. J. F. 8. 


The End Products of Radioactive Disintegration Series. 
K. Fasans (Zeitsch. Hlektrochem., 1914, 20, 449——450).—A theoretical 
paper in which the final products of disintegration of the radium, 
thorium, and actinium series are discussed. In the case of the 
radium series it is well known that lead constitutes the final 
product, and in the other two series, making use of the rules 
(1) that the product of a radioactive disintegration, which is accom- 
panied by the emission of an a-particle, has a position in the 
periodic system two groups to the left of that occupied by its 
direct parent, and (2) the product of a disintegration accompanied 
by a B-ray emission occupies a position one group to the right of its 
parent, it is shown that the end-products are also lead. The various 
lead isotopes are also shown to have different atomic weights, and 
the author is of the opinion that other varieties of lead exist. A 
discussion of the results of atomic-weight determinations of lead 
from different sources, to be published shortly by Richards and 
Lembert, follows. In connexion with this, the view is expressed 
that lead from thorium is less stable than lead from uranium, and 
that it constitutes the first of a series of disintegrating substances 
which are just so stable as not to be recognised as unstable by 
radioactive measurements. J. F. 8. 


The Preparation of Radium-D in Visible Quantity and its 
Chemical Identity with Lead. G. von Hevesy and F. Paneru 
(Ber., 1914, 47, 2784—2786).—The remarkably close similarity 
between isotopic elements has been recognised from the fact that 
hitherto all attempts to separate them have been futile. By 
taking the emanation from 1 gram of radium (element), allowing 
it to decompose in a sealed quartz vessel, and then dissolving in 
nitric acid, it has been found possible by electrolysis to isolate 
radium-) or radium-/) peroxide, according to the conditions of 
experiment, in visible quantities of approximately 0°005 mg.; the 
activity of the product indicated the purity of the radium-D 
obtained. The comparison of the #.M.F. of a combination 
radium-) peroxide—radium-D nitrate with that of the combination 
lead peroxide-radium-/) nitrate and the effect of the addition of 
lead ions to each, showed the actual electrochemical identity of 
radium-D and lead. 

By analogy, therefore, it is highly probable that isotopic 
elements generally are chemically identical, and that identity of 
the nuclear positive electric charge (Rutherford and Andrade, A., 
1914, ii, 408) is the conditioning factor for the chemical identity 
of two elements, the surrounding ring of electrons not being of 
necessity the same. D. F. T. 
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The Average Thorium Content of the Harth’s Crust. J. H. J. 
Poote (PA. Mag., 1915, [vi], 29, 483—48¥)—The composite rock 
mixtures employed in a previous investigation of the radioactivity 
of terrestrial surface materials (Joly, A., 1912, ii, 1032) have been 
used in the investigation of the average thorium content. The 
residue, left after fusion with a mixture of alkali metal carbonates 
and treatment with water, was dissolved in hydrochloric acid, and 
the solution set aside for some days to allow of the accumulation 
of the products of disintegration of thorium. The thorium emana- 
tion was then boiled off in a constant current of air, which subse- 
quently passed through an electroscope in which the rate of leak 
was determined. 

In calculating a mean value from the observed results, a weight 
proportional to the number of rocks in the several mixtures may 
be assigned to the individual values, and in this way it is found 
that eighty-six acid rocks give a mean value of 2°08x 10-° gram 
thorium per gram. In the same way, the value obtained for forty- 
eight intermediate rocks is 1°64 x 10~-°, and for fifty-six basic rocks 
0°56x 10-5. The thorium content decreases, therefore, in passing 
from acid to basic rocks. The same result was found for the 
radium content, but the ratio of radium to thorium is not constant, 
although in nearly all cases it lies within the limits 1°3 and 
2°77 x 10-7. In general, the ratio increases in passing from the acid 
to the basic rocks. 

The general mean obtained for the thorium content of the above 
method is 1°50x.10-5. The data for a number of miscellaneous 
rocks were not made use of in the deduction of this value. 

H. M. D. 


Isotopic Elements. K. Fasans (Physikal. Zeitsch., 1914, 15, 
935—940).—The relationships of isotopic elements are considered 
in the present paper. It is shown that the isotopic elements and 
their corres-onding compounds are soluble in one another in the 
solid form in all proportions. From this it follows, and has also 
been shown experimentally, that the normal potential and mole- 
cular solubility of the isotopes and their compounds are identical, 
and consequently the behaviour of a mixture of isotopes, in respect 
of their electrochemical behaviour and crystallisation, is at once 
obvious, the main result being that, in an equilibrium mixture, the 
ratio of the concentration of the isotopes must be the same in all 
phases. This at once leads to the fact that isotopes are non- 
separable. In the case of thorium-B and lead it is shown that the 
isotopes freely mix with one another by diffusion, which means 
that the osmotic properties of an element are not influenced by the 
presence of its isotopes. The diffusion of isotopes into one another 
is accompanied by a decrease of free energy. This implies that in 
their chemical mass relationships the isotopes are to be regarded as 
independent substances, and that, strictly, the law of mass action 
and the Nernst potential formula must be applied to each isotope 
separately, but when the salts of the isotopes have the same solu- 
bility correct results are obtained if the mixture of isotopes is 
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regarded as a single substance the concentration of which is the 
sum of the concentrations of the individual isotopes. This, how- 
ever, does not imply, as stated by Hevesy and Paneth (this vol., 
ii, 130), that the isotopes are entirely replaceable by one another. 
This would only be the case if it were possible, in a system in 
equilibrium, to replace a portion of the atoms of one isotope by 
atoms of another in a single phase without affecting the composi- 
tion of the other phases. This has been shown above to be im- 
possible, and consequently there is no reason for any change in the 
conception of a chemical individual. J. ¥. 


Radioactivity of the Deposits of the Eugenie and Ekaterine 
Springs in Borschom E. Burkser (J. Russ. Phys. Chem. Soc., 
1915, 47, 21—25).—These springs form reddish-brown deposits 
consisting principally of hydrated ferric carbonate, together with 
4:7% and 341% respectively of clay insoluble in dilute hydro- 
chloric acid. In both cases radium and thorium (or mesothorium) 
emanation are present, the proportions found being 10°08 x 10-® 
and 26°2x 10-5 gram respectively per gram for the deposit of the 
Eugenie spring, and 17°89 x 10-2 and 3°26 x 10-5 gram respectively 
for that of the Ekaterine spring. The water of the former spring 
contains 0°02 x 10-® gram of radium per litre, and that of the latter 
0°07 x 10-° gram ; the thorium-contents of the two waters are almost 


identical, and do not exceed 7°02 x 10-4 gram per litre. 
T. H. P. 


Dielectric Constants of Some Organic Solvents at their 
Melting or Boiling Points. Jonn Dovuatas Cauwoop and WILLIAM 
Ernest StepHen Turner (T., 1915, 107, 276—282).—In connexion 
with investigations on molecular complexity (Turner and Pollard, 
T., 1914, 105, 1751) it was desired to know the dielectric constants 
of solvents at either their m. p. or b. p., and determinations have 
therefore been made, at one or both of these temperatures, with 
benzene, naphthalene, and cyclohexane; o- and pchloronitrobenzene 
and pdichlorobenzene; p-chloro-, bromo-, and iodo-toluenes, and 
pnitrotoluene; chloroform and bromoform; p-toluidine, diphenyl- 
amine, and pyridine; veratrole; benzil; tsoamyl alcohol and 
dimethylethylcarbinol ; methyl] succinate and methyl p-toluate. 

The results have shown that the decrease of the dielectric constant 
with the temperature is either linear or nearly so. The tempera- 
ture-coefficient of the dielectric constants of hydrocarbons is very 
small; for benzene it is 0°00066 and for cyclohexane 0°00078, whilst 
for bromoform, which has the next lowest coefficient of the sub- 
stances examined, it is 0°00255. The highest temperature-coeffi- 
cients obtained were those of isoamyl alcohol, 0°00801, and di- 
methylethylcarbinol, 0°00454. Calculations from existing data have 
shown that there is no connexion between molecular complexity 
and the temperature-coefficient of the dielectric constant. 

The dielectric constant is greatly increased by the introduction 
of a nitro-group into a hydrocarbon or a halogen derivative of a 
hydrocarbon. The effect of halogenation on the dielectric constant 
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varies according as the halogen occupies the ortho- or the para- 
position. Of mono-halogen derivatives, the chloro-derivative 
usually has the highest, and the iodo-derivative the lowest dielectric 
constant. The dielectric constants of isoamyl alcohol and dimethyl- 
ethylearbinol at 20° are 15°0 and 11°5, but at their b. p.’s the 
order is reversed, the values being 5°7 and 7°9 respectively. E. G. 


The Behaviour of the Electrical Resistance of Metals at 
Low Temperatures. Hans Scaimank (Ann. Physik., 1914, [iv], 45, 
706—736).—According to Nernst, the variation of the electrical 
resistance of a metal with the temperature runs more or less parallel 
with the variation of the energy content. In order to obtain further 
evidence on this point, measurements of the electrical resistance 
have been made between room temperature and that of boiling 
hydrogen. The metals examined were lead, cadmium, gold, silver, 
zinc, copper, cobalt, nickel, and iron. The resistance of coils of 
wire of the various metals was obtained by measuring the fall of 
potential along the wire which was placed in the interior of a 
hollow copper block immersed in the cooling bath. 

At low temperatures the influence of impurities on the electrical 
resistance of metals is very considerable, and according to Nernst 
(A., 1910, ii, 263; 1911, ii, 368, 464, 466, 964) the resistances 
r, and ry of two samples of metal are connected by the relation 
r,=(r2—4@)/(1—a@), where a is a constant which depends on the 
purity and homogeneity of the metal. The results obtained by the 
author afford support for the validity of this relation, and by 
determination of the constant a the equation is applied to obtain 
from the observed values of the resistance, values which would 
correspond with the pure metal. 

The curves obtained by plotting the “reduced” resistances 
against temperature show that between 20° and 80° (absolute) the 
variation of the resistance with the temperature runs parallel with 
the values of Bv for the respective metals (8 being a constant and 
v the atomic frequency of the metal in terms of the quantum 
theory). 

The dependence of the electrical resistance on the previous 
history of the metal and on differences in the crystalline structure 
is also discussed on the basis of special experiments which were 
made to elucidate the influence of these factors. H. M. D. 


Electrical Excitability and Conductivity of Liquid Insu- 
lators [Benzene, Light Petroleum, etc.]. D. Hoipe (Ber., 1914, 
18, 3239—3257).—It is well known in laundry works that when 
woollen goods are moved about in benzene the former become 
positively and the latter negatively charged, and that, on approach 
of the hand, a spark discharge may occur, thereby causing ignition 
of the liquid. To obviate this danger, Richter has proposed the 
addition of magnesium oleate, the action of which probably 
depends on an increase in the specific conductivity of the benzene. 
It is further found that liquid insulators, such as ether, light 
petroleum, and benzene, can acquire a charge amounting to several 
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thousand volts when pumped through metal tubes, and to minimise 
the danger of fire in such cases Richter has proposed that the tubes, 
reservoirs, etc., should be earthed. These measures have been 
criticised by Dolezalek, who considers that in the case of good 
insulators the charge cannot be sufficiently rapidly dissipated in this 
manner. 

The author has therefore determined the conductivity of various 
samples of benzene and light petroleum by Siemens’ discharge 
method, performed a number of experiments on the potential 
acquired by liquid insulators when pumped through metal tubes, 
and studied, also, the effect of static charges. He is led to the 
following conclusions: The specific conductivity of different speci- 
mens of laboratory benzene and light petroleum is 10-' to 10-. 
The degree of electrical excitement of a liquid of low electrical 
conductivity caused by passage under pressure through narrow 
metal tubes depends, other things being equal, on the conductivity 
of the liquid, which is influenced by temperature, moisture, and 
other impurities. The electrical charges acquired by liquid insu- 
lators (benzene or light petroleum) by passage through narrow 
tubes are instantly dissipated under the conditions of the experi- 
ments by earthing the receivers when the conductivity is not less 
than 10-15, This effect does not appear to depend on the electrical 
conductivity of the liquid, but rather on the mechanical movement 
experienced by the mobile benzene when forced into the receivers, 
and also on the convection currents, whereby all the charged par- 
ticles are speedily brought into contact with the walls of the vessel. 
In this connexion, it is therefore recommended that the discharge 
pipe should be brought close to the bottom or to the sides of the 
tank. 

The electrical excitability of liquid insulators can be diminished 
not only by addition of soap, but also of alcohol or acetic acid, 
which also increases the conductivity. H. W. 


Neutral Salt Action andthe Condition of Ions in Solution. 
II. G. Poma (Zeitsch. physikal. Chem., 1914, 88, 671—685. Compare 
A., 1914, ii, 440).—The influence of the addition of various quan- 
tities of neutral salts on the hydrogen potential of hydrochloric 
acid, hydrobromic acid, acetic acid, formic acid, lithium hydroxide, 
and potassium hydroxide, and the silver potential of silver nitrate 
and ammonio-silver nitrate has been determined. The results are 
expressed in the form: »=H',)/H*. The influence of neutral salts 
on the apparent dissociation of the acids is the same as that previ- 
ously observed for the copper salts (/oc. cit.). If the various cations 
are arranged in order of their action on the dissociation, the order 
obtained will be the same as that obtained for the copper salts. 
In the case of the copper salts, however, the influence of the 
neutral salt decreases with decrease of concentration of the sub- 
strate, whereas in the case of acids the influence is independent of 
the concentration, except in the case of solutions containing very 
small concentrations of hydrogen ions. In these cases it is possible 
to notice a variation of n, which, however, is generally so small as 
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to fall within the limits of experimental error. In the case of the 
silver salts the results differ from those observed for the copper 
and hydrogen ions except in the case of ammonio-silver nitrate, 
where they are similar. The results of the investigation do not 
make it possible to state that the ions are capable of exercising a 
dissociating influence on the undissociated molecules. J. F. 8. 


The Surface Potentials of Solutions in Contact with In- 
sulators. G. BoreLius (Ann. Physik, 1914, liv], 45, 929—940).—A 
method is described by means of which the author has measured 
the potential differences at the surface of aqueous solutions in 
contact with glass and with paraflin. 

The results obtained with a glass surface indicate that the 
contact potential is largely determined by the hydrogen-ion concen- 
tration. For hydrochloric acid solutions of varying concentration 
the surface potential increases as a linear function of the logarithm 
of the hydrogen-ion concentration (#) as expressed by the equa- 
tion / = 254") + 58°4 log # x 10° millivolt. The addition of a neutral 
salt such as potassium chloride is without appreciable effect on 
the surface potential, whilst potassium hydroxide reduces the 
potential difference, but the reduction does not bear any simple 
relation to the hydroxyl-ion concentration. 

The potential difference at a paraffin surface is increased on the 
addition of electrolytes, whether acid, basic, or neutral. For a 
given electrolyte, the increase is proportional to the logarithm of 
the electrical conductivity of the solution as represented by the 
equation ?=P)+ log « x 10°, in which & is a constant determined 
by the nature of the dissolved electrolyte, and « is the conduc- 
tivity. This equation could not, however, be tested in the case of 
very dilute solutions, for these were found to exhibit widely vary- 
ing contact potentials. For V/25-solutions the observed values of 
P vary from 34 millivolts in the case of sodium carbonate to 
90 millivolts for hydrochloric acid. H. M. D. 


Silver Voltameters. G. A. Hurerr and G. W. Vinat (J. 
Physical Chem., 1915, 19, 173—-192).—A comparison has been made 
of various types of silver voltameters and the methods of using 
them. The type of voltameter mainly concerned is the porous-cup 
type. It is shown that after the porous cups have been brought 
into equilibrium with the electrolyte, as shown by acidity tests, 
all voltameters, irrespective of the shape or size of the porous cup, 
are in excellent agreement. In the acidity tests methyl-red has 
been used in preference to the more sensitive iodoeosin, because 
it is much simpler to use and gives sufficient accuracy. It is found 
that when the voltameter cups are allowed to remain filled with 
water, a progressive solution of the silver deposit takes place. This 
solution is shown to be a galvanic action, and takes place even in 
conductivity water. Hence it is shown that the results obtained 
are more accurate if the silver deposit is washed and dried immedi- 
ately the experiment is finished. J. F. S. 
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Electrolytic Valves. Gintner Scnuize (Zeitsch. Hiektrochem., 
1914, 20, 592--597).—A theoretical explanation of valve action 
and the nature of an electrode which exercises this action is 
given. The surface of the electrode is supposed to be covered by 
(@) a non-porous oxide layer of molecular thickness, which in the 
case of aluminium protects the electrode from the action of the 
liberated oxygen; () a layer which is probably a gas layer in the 
pores of an oxide layer; and (c) a porous layer of oxide filled with 
electrolyte. The formation of an aluminium valve electrode is 
considered by the author to take place as follows: When a freshly 
polished aluminium electrode is dipped in the electrolyte, a thin 
layer (2) is at first formed ; this insulates, but in consequence of its 
molecular thickness is soon pierced by the anions, which thus 
reach the metal and are discharged, forming a new non-porous 
oxide layer. This process continues, so that the porous layer b is 
produced. Then the resistance to the passage of the anions becomes 
so great that the anions cannot pass to the electrode, so that they 
are discharged in b, and the electrons alone travel to the metal, and 
4 in this way becomes iilled with oxygen. Further oncoming 
anions now cannot enter the pores, their charge is torn from them, 
and electrons alone reach the electrodes, whilst the oxygen is 
repelled and liberated in the gaseous form at the surface of the 
porous layer. J. F. 8. 


Electrochemical Reactions Occasioned by the Passage of a 
Current Across the Boundary of a Gas into an Electrolyte. 
F. Haper and A. Kiemenc (Zeitsch. E/ektrochem., 1914, 20, 485—488). 

-The present experiments have been carried out with the object 
of determining the réle of the electrode in the oxidation or reduc- 
tion of depolarisers. Sulphuric acid of various strengths has been 
electrolysed in a vessel so constructed that it could be evacuated, 
and one electrode could be fixed a few mm. above the liquid. The 
experiments were carried out at a series of temperatures, and in 
the case where the cathode was in the gas more hydrogen was 
obtained than the Faraday law demands, whilst persulphuric acid 
and Caro’s acid were formed in the solution. The formation of these 
substances and of hydrogen peroxide was more noticeable when the 
anode was in the gas. In all cases a voltage of 600 was employed. 
It is shown that the concentration of active oxygen (Caro’s acid, 
persulphuric acid, and hydrogen peroxide) increases with increas- 
ing concentration of the sulphuric acid up to 45%, when it begins 
to fall off, and at 75% sulphuric acid there is no formation of these 
substances. A considerable cooling diminishes the amount of these 
substances, although here the amount produced is still in excess 
of that demanded by Faraday’s law. If oxygen is led into the 
anode chamber up to a pressure of 131 mm. there is also a decrease 
in the amount of active oxygen. An increase in the length of 
time or in the current strength does not affect the result to a 
marked extent. The results lead to the view that at the electrode 
a strong oxidising product is formed from the water. This is taken 
up by the solution, and is sufficiently stable to effect the oxidation 
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of the sulphuric acid, forming persulphuric acid, Caro’s acid, and 
hydrogen peroxide. J. F. S. 


Electrolytic Processes at Diaphragms. I. Neutrality 
Changes. ALBrecHt BetHe and ‘TuHeopor Toropov (Zeittsch. 
phystkal. Chem, 1914, 88, 686—742).—In an earlier publication 
(Bethe, Centr. Physiol., 1909, 23, No. 9), it is shown that when a 
current is sent through a neutral electrolyte, which is divided by a 
membrane, the solution becomes acid on the negative side of the 
diaphragm and alkaline on the positive side. The rate at which 
these changes are brought about depends on the nature of the elec- 
trolyte. Further, if in a neutral or alkaline solution the anion 
shows an increase in concentration on the cathode side of the 
diaphragm, the change can be made to occur on the anode side by 
making the solution acid. Water also moves in the same direc- 
tion as that in which the concentration increases. The present 
paper deals with the above-mentioned changes. A theory of the 
process is considered, and a large number of experiments carried 
out, which confirm it. The rate at which the solution becomes 
acid or alkaline has been measured for diaphragms made of collo- 
dion, parchment, gelatin, animal membranes (pig’s bladder), 
gold beater’s skin, egg-albumin, agar-agar, gas-carbon, and 
alumina. The influence of concentration of the electrolyte, tem- 
perature, thickness of the membrane, and nature of the salts used 
have been determined in every case. The method consists in 
passing a current through a solution in a cell, divided by a dia- 
phragm, and noting by means of a microscope the time required 
for a solution of rosolic acid to show. a definite acid or alkaline 
colour change. It is shown that the magnitude of the change in 
the concentration of hydrogen ion on either side of the diaphragm 
can amount to 10° times the original concentration. The disturb- 
ance time, that is, the time required to bring about a definite 
change in the neutrality, is dependent on the potential applied to 
the cell. The time-potential curve is practically a hyperbola, 
and can be regarded as made up of two factors, the real disturb- 
ance time, and the time required for a diffusion so that the effect 
becomes visible. The minimum potential to bring about the change 
is 1 volt when parchment diaphragms are used ; in other cases it is 
higher. The thickness of the diaphragm is without influence. The 
disturbance time decreases with increasing concentration of the 
electrolyte when the potential remains constant, whereas the quan- 
tity of electricity necessary to bring about the change increases. 
The neutrality disturbance takes place more rapidly the higher 
the temperature, and the curve obtained is similar to the tempera- 
ture curve of viscosity of water x (dissociation of water)!. In the 
case of gelatin the time of disturbance increases rapidly as the 
melting point is approached, but no disturbance occurs after the 
gelatin has melted. The time of disturbance is dependent on the 
nature of the electrolyte. The anions have the same influence 
in all the cases examined, the tervalent ions having the greatest 
influence, and the univalent ions the least, the order of their 
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influence being citrate ion’/’, PO,!”, C,0,”, SO,”, I’, Br’, Cl’, NO,’. 
The influence of cations is the reverse of that of the anions, the 
univalent ions having the greatest effect. With parchment, gelatin, 
and pig’s bladder membranes the order is NH,’, Li’, K’, Cs’, Na’, 
Mg*’, Ba**, Ca**, La***, Co(NHg),. In the case of collodion and 
insoluble gelatin, changes in the position of the uni- and bi-valent 
ions are observed, but in general the order is maintained. In the 
case of gelatin a change in the position of the disturbance is 
observed when multivalent cations in combination with univalent 
anions constitute the electrolyte. Alongside the disturbance of 
the neutrality a diffusion of water takes place, generally in the 
direction from anode to cathode. This is influenced by tempera- 
ture, potential, and the nature of the anode, in the same way as 
the neutrality disturbance. If the position of the neutrality dis- 
turbance changes, the electroendosmosis changes its direction. The 
electroendosmosis is proportional to the current, and the curve, 
representing the time in which equal quantities of water diffuse 
at different temperatures, is the same as the viscosity-temperature 
curve of water. The similarity of the conditions accompanying 
the electroendosmosis and the neutrality disturbance and many 
other points indicate that the cause of the neutrality disturbance 
is to be found in the existence of electric charges on the walls of 
the capillaries in the diaphragms. J. F. 8. 


The Dilution Law at High Concentrations. Caries A. 
Kraus (Zeitsch. Elektrochem., 1914, 20, 524—529) —Polemiecal. In 
the first place a claim for priority over Sachanov and Prscheborov- 
sky (A., 1914, ii, 92), and secondly a criticism of the use made by 
Sachanov (Zeitsch. physikal. Chem., 1913, 88, 144) of the viscosity 
determinations of Sprung (Ann. Phys. Chem., 1876, fii], 159, 1) 
in correcting electrical conductivity determinations for the influ- 


ence of viscosity (compare also Kraus and Bray, A., 1913, ii, 914). 
J. F. S. 


Abnormal Electrolytic Dissociation. A. Sacnanov (Zeitsch. 
Elektrochem., 1914, 20, 529—537).—An answer to Kraus (see 
preceding abstract) and a résumé of the various regularities 
observed in cases of abnormal electrolytic dissociation, and the 


hypotheses which have been put forward to explain the abnorm- 
ality. J. F. S. 


The Equilibrium : Hydrogen Ion-Water-Alcohol. HeEinricn 
Gotpscumint (Zettsch. Elektrochem., 1914, 20, 473—479) —It is shown 
that if the equivalent conductivity of an aqueous alcoholic solu- 
tion of an acid is known for three different water concentrations, 
the value of r, the equilibrium constant of the system, hydrogen- 
ion-water—alcohol, can be calculated. A series of experimental 
results are given, which include equivalent conductivities A, and 
Ay-; for hydrochloric, 5-sulphosalicylic, picric, trichloroacetic, 
trinitrobenzoic, trichlorobutyric, dichloroacetic, and salicylic acids. 
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The equilibrium constant for alcohol with varying water-content 
is calculated from the conductivities of the acids mentioned. 


J. F. 8. 


Mobility of Some Multivalent Cations in Water. A. 
HEYDWEILLER (Zettsch. physikal. Chem., 1915, 89, 281—286).—A 
theoretical paper. The author has deduced the approximate ionic 
conductivities of the cations Gl**, Al***, Cr°*, Mn’, Fe’, Fe”, 
Ni’, Co", La’, Sm***, and Th**** by using the equivalent conduc- 
tivity at infinite dilution. The latter value has been obtained by 
the Kohlrausch method of plotting the equivalent conductivity 
against the linear concentration, that is, the cube-root of the con- 
centration, and extrapolating for the value at infinite dilution. 
The equivalent conductivities were thus obtained for the chloride 
nitrate, bromide, and chlorate of the above-mentioned cations, and 
with the exception of glucinum concordant results were obtained. 
The calculations lead to the ene ionic conductivities at 18°: 
3Gl°*, 27°9 ; ZAI’, 40°4 *3Cr°"*, 44°9 ; bMn*’, 44-1 ; }Fe"’, 45°3; Fe", 
61-2 ; LNi™’, 44:2; 4Co™ 43-0; LLa’* 49°7; 1Sm‘"*, 53-5 ; 4Th**’ 
23°5. The ‘values for 4Mn‘ *, Ni”, and 4Co* are compared with 
those of Althammer (Diss., Halle, 1913) obtained directly, and 
differ 1—3 units from these, showing that the values are only 
approximate, and have a probable error which may exceed 5%. 


J. F. 8. 


The Dissociation Constants of Carbonic Acid. L. MicnaEtis 
and P. Rona (Biochem. Zeitsch., 1914, 6'7, 182—192).—The method 
employed is that suggested by Michaelis for the determination of 
the dissociation constant of weak acids, namely, the electrometric 
measurement of the hydrogen-ion concentration by a known mixture 
of the acid in the presence of its sodium salt, which was obtained 
by the addition of measured quantities of NV /2-sodium carbonate 
solution to measured quantities of a N-hydrochloric acid diluted 
with water, and making up this mixture to a definite volume. Elec- 
trodes devised by Michaelis for measurement of [H*] concentrations 
of liquids containing carbon dioxide were employed. The value of 
the dissociation constant found by this method was 4°4.10-7. By 
applying this constant to a liquid with the same amount of sodium 
as the blood, it was calculated that the dissociation grade of sodium 
hydrogen carbonate in this fluid is 0°6. 8. B. S. 


The Dissociation Constant of 8-Hydroxybutyric Acid. L. 
Micwaetis and T. GarBenpta (Biochem. Zettsch., 1914, 6'7, 193—197). 
—From electrometric measurements of the [H"] concentration in 
mixtures of this acid and its sodium salt, the dissociation constant 
was found to be 3°86.10-5. The dissociation grade of sodium 
hydroxybutyrate in a solution containing 0°85% sodium chloride (as 
in blood) was calculated as 0°72, whilst in a solution containing 

2% sodium chloride (as in urine) it was calculated as 0°64. A 
method is given for applying these numbers to determine the 
proportion of B- hydroxybutyric acid free (that is, not combined as 
sodium salt) in blood and in urine. 8. B. 8. 
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The Isoelectric Point of Carbohzemoglobin and of Reduced 
Hemoglobin. L. Micwaguis and Z. Bien (Biochem. Zeitsch., 1914, 
67, 198—202).—For both these substances the isoelectric point was 
found to be 1°7.10-7. The method of electrocataphoresis with the 
employment of phosphate mixtures was used, and in the case of 
reduced hemoglobin a slight modification of the ordinary appara- 
tus, which is described and figured, was devised to prevent oxida- 
tion during the determinations. S. B. S. 


Electrolysis of Glass. A. Spreranski (J. Russ. Phys. Chem. Soc., 
1915, 47, 52—58. Compare Warburg, A., 1884, 1241; Le Blanc 
and Kerschbaum, A., 1910, ii, 481; Heydweiller and Kopfermann, 
A., 1910, ii, 685; Schulze, Ann. Physik, 1912, [iv], 3'7, 435, and 
1913, [iv], 40, 335).—In previous work on the electrolysis of glass, 
mercury, or its alloys, or fused salts have been employed as anode. 
The author has replaced these by concentrated sulphuric acid, and 
has investigated the electrolysis of the following kinds of glass: 
Jena, “R,” hard, lead, and soda. Under these conditions the first 
four exhibit behaviour similar to that observed by Warburg in the 
electrolysis of soda-glass with a mercury anode. The soda-glass, 
on the other hand, becomes opaque, and its electrical conductivity 
at first falls and later increases rapidly until it exceeds the initial 
value. 

The use of sulphuric acid as cathodic liquid facilitates the inves- 
tigation of the products of electrolysis of the glass. 7. Bt. FP. 


The Structure of Electrolytically Deposited Copper. A. 
Sreverts and W. Wipepetmann (Zeitsch. anorg. Chem., 1915, 91, 
1—45. Compare Faust, A., 1912, ii, 1173).-The experiments deal 
with copper deposited under different conditions of concentration, 
acidity, and current density, and with the influence of colloids 
on the structure. The anode used is a horizontal ring of copper 
wire, enclosed in parchment-paper. The cathodes are of iron, 
varnished except on the under surface, directed towards the anode. 
A central Witt’s stirrer is provided. Most of the deposits separate 
readily from the cathode, and are obtained in the form of sheets 
0°'1—0°3 mm. thick. For transverse examination with the micro- 
scope these are clamped between pieces of pure copper, and sawn 
through. The sections are deeply etched without polishing. 

Solutions of copper sulphate containing sulphuric acid yield first 
a very finely crystalline deposit, which does not adhere to the 
cathode. V-shaped crystallites then grow outwards in an approxi- 
mately perpendicular direction. Their size at first diminishes with 
increasing current density, but after a certain limit is reached, it 
again increases, at the same time becoming less regular. At very 
high current densities the deposit becomes very irregular and 
porous. All changes which tend to equalise differences of concen- 
tration displace this limit towards higher current densities. In- 
creased acidity and, to a less extent, increased viscosity due to 
addition of glycerol or inorganic salts, produces the same effect. 
Neutral sulphate solutions yield a brittle deposit, in which cuprous 
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oxide particles are enclosed between the crystallites. Acid solutions 
of the nitrate yield large, dendritic growths. 

Small additions of colloids render the deposits brittle without 
appreciably altering the microscopic structure. With larger addi- 
tions the crystals become smaller, and dark, intercrystalline layers 
are seen on etching. These layers are shown to contain colloid. 
The influence of the colloids on the potential is also recorded. 
Bronze or yellow tints are often, but not invariably, present in 
copper containing colloids. The reduction in size of crystallites is 
attributed to adsorption, and the production of a laminated struc- 
ture, which is often observed, to cataphoretic action. 

Deposits from alkaline solutions of complex copper salts adhere 
firmly to the cathode, and are apparently structureless. 

The hardness, determined by means of a sclerometer, is always 
the same on the surface in contact with the cathode, and is a 
maximum. The hardness on the outer surface diminishes with 
increasing crystal size. C. H. D. 


The Kolbe Reaction with Sulphoacetic Acid. F. Ficurer 
(Zeitsch. Elektrochem., 1914, 20, 471—473).—The electrolysis of 
methanedisulphonic acid, CH,(SO,°OH),, with a current density of 
1°2 amperes per sq. cm. causes a decomposition into sulphuric acid 
and carbon dioxide, with a current efficiency of 19°5%; ozone and 
persulphuric acid are also found in the products. Sulphoacetic acid, 
SO,H-CH,°CO.,H, yields the same products on electrolysis with a 
current density of 0°7 amp. per sq. cm. The current efficiency in 
this case is 44%. The acid salts of sulphoacetic acid behave in 
the same way as the free acid. In the case of normal potassium 
sulphoacetate electrolysis with a current density of 1—3 amperes 
per sq.cm. produces after a time an alkaline solution, which finally 
becomes faintly acid. A number of such experiments were carried 
out with both potassium and ammonium sulphoacetates; the liquid 
and the electrode gases have been analysed. All determinations 
lead to the view that the sulpho-acids behave in the same way 
as the carboxylic acids. The reaction in the present case is repre- 
sented as follows: 

(1) H,O + 2/0,8-°CH,°CO,/ + 2F + 4K" = 

'0,8°CH,*CH,°SO,’ + 2K HCO, + 2K". 

(2) '0,8*CH,°CH,°SO,/ + 60+ 10F = 280," + 2CO, + 2H,0. 

The author is of the opinion that the Kolbe reaction is to be 
regarded as an oxidation process. The existence of ethanedisul- 
phonic acid in the solution is confirmed by the isolation of the 


barium salt, C,H,(SO,),Ba,2H,0. J. F. 8. 


Application of the Theory of Allotropy to Electromotive 
Equilibria and Passivity of Metals. A. Smits (Zeitsch. physikal. 
Chem., 1914, 88, 743—757, and Verst. K. Akad. Wet., 1912, 22, 
642).—A theoretical paper in which the theory of allotropy is 
applied to the electromotive equilibrium between a metal and an 
electrolyte. It is shown that a metal, which exists in allotropie 
forms, is made up of different kinds of molecules, and sends various 
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kinds of ions into the solution. The diagram representing this 
equilibrium is that of a pseudo-system, which in the present con- 
sideration has been regarded as a pseudo-binary system. The 
development of this idea in connexion with electrolysis leads to 
possible explanations of why in electrolysis it is, in many cases, the 
metastable and not the stable form of a metal which is deposited. 
It is also shown that with a definite current density the metal 
forming the anode becomes more electro-negative, whilst at the same 
time the cathode metal becomes less electro-negative, at least so 
far as their surface layers are concerned. The reason is offered 
for the fact that, when a metal is brought into contact with a 
solution of one of its salts, an increased rate of setting up the 
internal equilibrium of the metal is observed. The theory of 
allotropy leads to the view that when a metallic compound is 
reduced to metal at the lowest possible temperature, a product will 
be obtained which is far removed from its interna! equilibrium, 
and which consequently will show an abnormal chemical activity. 
This state of things is probably the explanation of the remarkable 
behaviour of pyrophoric metals. a.7. @ 


The Solution of Metals in Acids. A. Ture. (Zeitsch. Llektro- 
chem., 1914, 20, 460—463).—Mainly polemical. The theory con- 
necting over-voltage and passivity as put forward by Centnerszwer 
and Sachs (A., 1914, ii, 550) is criticised. It is shown that a con- 
nexion between over-voltage and solution tension has not been 
proved, and that the slowness of the solution of zine in acid 
solutions has nothing whatever to do with passivity. The constant 
potential differences of the electrodes of local elements, in the 
process of solution, are not the cause, but rather the result, of the 
discharge of hydrogen ions. In any attempts to explain the pheno- 
mena which accompany the solution of zinc in acids, it is necessary 
to take into account the capillary relationships as well as the 
surface and over-voltage effects of metallic impurities. J. F. 8. 


Passivity. II. Influence of Substances of Different 
Chemical Nature on the Passivity of Iron. Fr. FLape 
and H. Kocn (Zeitsch. physikal. Chem., 1914, 88, 307—320).— 
When an iron electrode is placed in a 0°1N-sulphuric acid solution 
and anodically polarised, a stationary condition sets in, in which 
a constant current passes, and the iron has a definite potential. 
If now the polarising potential is gradually changed, the electrode 
potential suddenly falls at a definite point, the value which it 
reaches representing a sharp transition from the active to the 
passive condition (Flade, A., 1911, ii, 461). The present paper 
deals with the influence of various substances on the stationary 
potential and the transition potential. It is shown that the strong 
surface-active substances amyl alcohol, isobutyl alcohol, and 
isopropyl alcohol are without influence, from which it follows 
that the existence of the passive layer is independent of the surface 
forces. The addition of weak acids, including butyric, valeric, 
heptoic, oxalic, malonic, succinic, benzoic, and phosphoric acids, 
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causes the transition potential to move to the more positive side, 
that is, there is less tendency for the iron to become active in the 
presence of these acids. The oxidising agents, chromic acid and 
permanganic acid, either entirely prevent the iron from becoming 
active or by changing the transition potential render it less likely 
to become active. The reducing agents sulphurous acid and phos- 
phorous acid tend to convert passive iron into the active form, 
whereas hydroxylamine, hydrogen sulphide, and hydrogen cyanide 
are without influence. Hydrogen peroxide increases the current 
strength at the stationary point, and thus acts as a reducing agent. 
This effect is at first strong, but decreases with time. The transi- 
tion potential is moved by hydrogen peroxide to the more positive 
side, and in this action it behaves as an oxidising agent. The 
influence of halogen ions, added in the form of hydrochloric, 
hydrobromic, and hydriodic acids, is to cause passive iron to 
become active under conditions which normally would ensure its 
remaining passive. The change from passive iron to active iron in 
these cases is preceded by an induction period. J. F. 8. 


Passivity. III. The Hydrogen Hypothesis. Fr. FLape 
(Zeitsch. physikal. Chem., 1914, 88, 569—607. Compare A., 1911, 
ii, 461, and preceding abstract)—The present paper opens with a 
long theoretical introduction, which purports to be an attempt to 
decide between the oxygen hypothesis and the hydrogen hypothesis 
of passivity. The major portion of the discussion is a criticism of 
Rathert’s paper, which favours the hydrogen hypothesis (A., 1914, 


ii, 242). The author states that of Rathert’s experiments which 
are supposed to be decisive, every one is open to objection, and none 
of them point to the correctness or otherwise of either theory. The 
objections offered by Rathert to the methods adopted by the author 
for the determination of passivity or activity in iron (loc. cit.) 
do not apply to the method at all. The view that iron which has 
been ignited in a vacuum still contains hydrogen is extremely 
unlikely, and the statement, that the activity of iron is brought 
about by small quantities of hydrogen, is without foundation. A 
number of experiments are then described on the passivity of 
chromium, from which it is shown that it is possible for passive 
chromium to give off hydrogen in acid without becoming active, so 


that the hydrogen hypothesis in this case cannot be correct. 
J. F. 8. 


The Influence of Molecular Constitution and Temperature 
on Magnetic Susceptibility. III. The Molecular Field in 
Diamagnetic Substances. A. E. Oxiey (Phil. Trans., 1915, 
[A], 215, 79—103)—A paper, mainly theoretical, in which the 
author shows how observations relating to the change in the dia- 
magnetic susceptibility on the crystallisation of a substance may 
afford information concerning the inner structure of crystals and 
the intensity of the interacting molecular forces. 

Further experiments on the change of the diamagnetic suscepti- 
bility of organic substances in passing from the liquid to the 
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crystalline state confirm the previous observation that aromatic 
substances show an appreciable change, whilst aliphatic compounds 
exhibit little or no alteration in susceptibility on solidification. 
On comparing the percentage changes of susceptibility on crystal- 
lisation with the values obtained for the magnetic double refraction 
by Cotton and Mouton (A., 1907, ii, 727; 1908, ii, 2, 745, 757; 
1909, ii, 773; 1910, ii, 368), a close parallelism between the two 
series of numbers is found, and this is considered to indicate that 
the two effects are counected. Mono-substituted benzene derivatives 
show changes of diamagnetic susceptibility on crystallisation, which 
are of the same order of magnitude. This is also true of the 
values of the magnetic double refraction. The nitro-group forms an 
exception in both cases, in that its influence is abnormally large. 
The fact that eyclohexane affords a zero value for both effects 
would seem to show that these depend on the degree of unsatura- 
tion of the substance. H. M. D. 


y-Ratio of the Two Principal Specific Heats of Gaseous 
Mixtures. Applications. A. Lepuc (Compt. rend., 1915, 160, 
338—341).—A mathematical treatment of the problem (compare 
A., 1898, ii, 326). W. G. 


The Ratio k=C,/C, of the Specific Heats of Gases at 
Constant Pressure and Constant Volume for Different Pres- 
sures. K. ScHé.er (Ann. Physik, 1914, [iv], 45, 913—928).—The 
influence of pressure on the specific heat ratio has been examined 
in a series of experiments with air, carbon dioxide, sulphur dioxide, 
ammonia, and ethylene at pressures varying from 0°33 to 4 atmo- 
spheres. The ratio was obtained from measurements of the velocity 
of sound in the gases by Behn and Geiger’s modification (Ber. 
Deut. physikal. Ges., 1907, 657) of the Kundt method. 

Values of the ratio are recorded, which are derived (1) on the 
assumption that the gases obey the simple gas laws, (2) by taking 
into account the deviations from the gas laws. The second series 
of values increases in all cases with increasing pressure, and the 
increment increases with the magnitude of the deviation of the 
compressibility from that required by Boyle’s law. This is seen 
from the following values: air, 1°404 at 0°5, 1°411 at 3°5 atm.; 
carbon dioxide, 1°288 at 0°5, 1°307 at 3% atm.; sulphur dioxide, 
1:273 at 0°5, 1°347 at 2°5 atm.; ammonia, 1°297 at 0°5, 1°410 at 
3°5 atm. ; ethylene, 1°275 at 0°5, 1°334 at 32 atm. H. M. D. 


Measurement of Specific Heats and Molecular Weight 
Determination. RuDoLF Ewatp (Ann. Physik, 1914, [iv], 44, 
1213—1237).—The calorimeter described by Nernst, Lindemann, 
and Koref (A., 1910, ii, 263) has been used in the measurement of 
the mean specific heats of elements and compounds over the tem- 
perature intervals 55° and 0°,0° and —78°, —78° and —190°. The re- 
sults obtained with certain ammonium salts (chloride, iodide, and 
sulphate) are anomalous, in that the specific heat between 0° and 
— 78° is greater than that between 55° and 0°. Dilatometer experi- 
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merts have shown that the change in volume is quite normal over 
this range of temperature, and in consequence the anomaly in the 
specific heat cannot be attributed to the existence of a transition 
point. 

The specific heat-temperature curves are discussed in reference 
to the Nernst-Lindemann and Debye formule, and from the form 
of the experimental curves the conclusion is drawn that cadmium, 
tin, thallium, magnesium, and iron are probably monatomic, whilst 
phosphorus, arsenic, bismuth, and antimony are polyatomic. In 
regard to the deduction of molecular weights from the temperature 
variation of the specific heat, it is pointed out that this method 
affords greater certainty in-the case of elements which consist of 
polyatomic molecules. H. M. D. 


Regularities Connected with the Internal Work of Expan- 
sion on Warming Liquids and the Relationship of the Specific 
Heats of Liquids. F. A. Scnurze (Zeitsch. physikal. Chem. 1914, 
88, 490—505).—A theoretical paper in which it is shown that the 
product of the molecular weight of most normal liquids and the 
difference of the specific heats, that is, /(C,—C,), is practically a 
constant at constant temperature (compare Tyrer, A., 1914, ii, 431). 
Associated liquids and some non-associated liquids, however, do not 
show this regularity. The expression M(C,—C,)=X is developed 
mathematically, and in this connexion it is shown that the expres- 
sion can only be true for corresponding reduced temperatures and 
pressures and for non-associated liquids. The value C,,/C, is con- 


siderably greater than unity for many liquids, and the values of 
(',/C, calculated from thermodynamical data and those obtained 
from the velocity of sound are in close agreement with one another. 


a. F & 


Specific Heat. II. Alkali Haloids. J. N. Bronstep (Zettsch. 
Elektrochem., 1914, 20, 554—556).—The specific heats and molecular 
heats of seventeen alkali haloids have been determined at 10°. The 
dry salts were cooled to 0°, and transferred to a gold-plated silver 
calorimeter at 19°6°. The temperature change was measured by means 
of a fine platinum resistance thermometer. The following values of 
the specific heat were obtained: LiF, 0°3725; NaF, 0°2610; NaCl, 
0°2027; NaBr, 0°1176; Nal, 0°0821; KF, 0°1997; KCl, 0°1614; 
KBr, 0°1031; KI, 0°0741; RbF, 0°1153; RbCl, 0°1013; RbBr, 
0°0743; RbI, 0°0581; CsF, 0°0796; CsCl, 0°0746; CsBr, 0°0582; 
and CsI, 0°0477. It is shown that with the exception of cesium 
chloride the molecular heat increases with increasing atomic weight 
of the metal, and also with increasing atomic weight of the halogen. 
Curves of the relationship of the molecular heat with the molecular 
weight are given (compare A., 1912, ii, 897). J. F. S. 


Chemical Affinity. IX. Transition of Tin Allotropes. J. N. 
Bronstep (Zeitsch. physika’. Chem., 1914, 88, 479—489).—The heat 
of transition of grey tin into white tin and the specific heat of 
both varieties of tin have been directly measured. The heat evolved 
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by the change Sn,,,,.—>Sn,,., at 7’=273° has been found to be 
532 cal. per gram atom. The specific heat of both varieties was 
measured between 7'=80° and 7'=273°, and the values found 
agree exactly with those previously deduced from measurements at 
7 = 283° (A., 1913, ii, 295). When it is assumed that the Debye 
formula for specific heat is true between 0° and 60°, and that the 
value of ©, a characteristic constant, is 198 for white tin and 
253 for grey tin, then it is shown that the course of the curves 
representing the relationship between temperature and heat of 
transition (U-curve) and between temperature and _ transition 
affinity (A-curve), is in strict accord with the Nernst heat theorem. 


J. F. 8. 


Measurement of the Freezing-point Depression of Dilute 
Solutions. Leason H. Apvams (J. Amer. Chem. Soc., 1915, 37, 
481—496).—A method is described for determining the depression 
of the f. p. of dilute solutions by means of a 50-junction copper- 
constantan thermo-element and a sensitive potentiometer system. In 
order to secure a condition of stationary equilibrium, the solution 
is mixed thoroughly with a large quantity of ice in a vacuum- 
jacketed vessel surrounded by melting ice. The concentration of 
the equilibrium solution is determined by a zero method, using 
an interferometer as a means of comparison. 

The method has been tested by measurements of solutions of 
mannitol, potassium nitrate, and potassium chloride of concentra- 


tions ranging from 0°004.M to 0°14, and the results show that it 
has an accuracy of +0°0001°. E. G. 


Variation of the Cryoscopic Constant with the Molecular 
Weight of the Solvent. J.peGuzmAn Uarrancio (Anal. Fis. Quim., 
1915, 13, 89—98).—The author gives a series of tables showing the 
value of the cryoscopic constant for a number of solvents. His 
results indicate that increase in molecular weight for compounds 
of the same series is attended by an increase in the cryoscopic 
constant. This constant also appears to be a periodic function 
of the elements, since it increases with augmentation of the atomic 
weight for the elements of the same group. A. J. W. 


Chloral Hydrate and Bromal Hydrate as Cryoscop:c and 
Ebullioscopic Solvents. Ernst BrckMANN and Maria Maxim 
(Ber., 1914, 47, 2875—2880).—An investigation of the applicability 
of chloral and bromal hydrates as solvents for molecular-weight 
determination. The proximity of the transition point of two 
crystalline forms to the freezing point of chloral hydrate makes it 
unsuitable as a ecryoscopic solvent, but it can be employed for 
ebullioscopy. Bromal hydrate is useful as a cryoscopic solvent, 
but decomposes too readily to be used as an ebullioscopic solvent. 
For chloral hydrate the differences of temperature are small, and 
there is a tendency to fission of water and hydrochloric acid, so 
that the results should be accepted with reserve. 

Bromal hydrate must be dry, and care must be taken to main- 
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tain uniform experimental conditions, such as external tempera- 
ture, velocity of crystallisation, and mode of operating. This solvent 
has a greater tendency to decompose than chloral hydrate. 

The ebullioscopic constant (A) of chloral hydrate is 22°5, and 
the cryoscopic constant (A) of bromal hydrate is 110°4. The corre- 
sponding latent heats (w) are 121°4 and 19°31. A. J. W. 


Ebuillioscopic Behaviour of Solvents at Different Pressures. 
II. Acetic Anhydride and Acetic Acid. Ernst Beckmann and 
Otto LigscHE | with JULIUS VON Bosse] (Zeusch. physikal. Chem., 1914, 
88, 419—427).—The ebullioscopic constant of acetic anhydride 
has been determined at pressures from 1171 mm. to 203 mm., using 
benzil as dissolved substance. Similar determinations have been 
made for acetic acid at pressures from 1126 mm. to 197 mm., using 
diphenylamine as dissolved substance. The results of these deter- 
minations are compared with other data, particularly the degree 
of association, of these solvents. Acetic anhydride shows a slight 
association, which is in accord with the slight divergence from the 
normal value as shown by the Trouton rule. On the other hand, 
the ebullicscopic constant calculated from the Walden formula 
gives a value much in excess of that determined experimentally. 
‘he constant for atmospheric pressure is 35°3, and from this the 
latent heat of vaporisation is calculated to 94°3. Acetic acid, 
despite its abnormal character, gives a constant which, with the 
exception of that from the Walden formula, agrees well with the 
calculated values. This is explained -by the fact that the association 
of acetic acid does not change much in the passage from liquid 
to vapour. The molecular weight of acetic acid in the vaporous 
condition is 102, thus showing an association factor of 1°7, and the 
value is not much changed by a change of pressure. The ebullio- 
scopic constant is 30°7, giving a latent heat of vaporisation of 


99°71. J. F. 8. 


An Apparatus for Fractional Distillation in a Vacuum. 
A. Heipuscuxa and E, RHernBerGer (J. pr. Chem., 1914, [ii], 90, 
354—356).—The apparatus, which permits of continuous fractional 
distillation at pressures of less than 1/1000 mm., consists of the 
following parts, connected together with glass tubes, the junctions, 
where not fused together, being made air-tight by mercury seals: 
A distilling flask with a side-inlet tube which can be sealed off, 
and surmounted by a column with pear-shaped bulbs, in the top 
of which is fixed the thermometer in a mercury seal. An Erlen- 
meyer flask into the base of which are sealed small glass bulbs with 
long necks to collect the distillate. A cup is fused round the neck, 
and the flask is connected with the side-tube of the column in such 
a way that it can be rotated so as to bring the collecting bulbs in 
turn under the exit. The junction between the tube and the flask 
is made air-tight by filling the cup with mercury. Fused into the 
side of the Erlenmeyer flask is a tube leading in turn to a flask 
containing wood charcoal, a manometer, a cathode tube, and two 
glass cocks. In use, after the substance has been placed in the 
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distilling flask and the inlet sealed off, the apparatus is exhausted 
by a water-pump connected to one of the cocks. Carbon dioxide 
is then let in through the other cock, and the operation repeated 
two or three times. The water-pump is then cut off, and the 
exhaustion continued with a mercury pump attached to the second 
cock. The cathode tube is used to ascertain the height of the 
vacuum attained. When the distillation is completed, the collect- 
ing bulbs containing the individual fractions are sealed off whilst 
the vacuum is maintained. To render the two glass taps in the 
apparatus perfectly air-tiglit a mixture of lanoline and wax is 
recommended, in proportions suitable to the prevailing tempera- 


ture. G. F. M. 


Laboratory Apparatus for Fractional Distillation. E. 
CaenarpD (Bull. Soc. chim., 1915, [iv], 17, 38—41).—A reply to 
Vigreux (A., 1914, ii, 711). W. G. 


The van der Waals’ Formula (and the Latent Heat of 
Vaporisation). T. Caruton Surron (Phil. Mag., 1915, [vi], 29, 
593—599).—In a recent paper Applebey and Chapman (T., 1914, 
105, 734) have deduced a formula for the latent heat of vaporisa- 
tion which is shown to yield results in good agreement with the 
values obtained from Young’s vapour-pressure measurements. The 
author points out that the Mills-Young values are also to be 
regarded as calculated values, and that these are obtained by a 
process very similar to that employed by Applebey and Chapman. 
The chief difference lies in the fact that Mills makes use of Biot’s 
formula, log p= A + Ba‘ +CB*, to express the relation between the 
vapour pressure p and the temperature ¢, whereas Applebey and 
Chapman use a form of van der Waals’ equation, in which 6 is 
dependent on the temperature. Since J varies uniformly with the 
temperature, this equation may be written in the form: 

(p+a/v*)(v—b—vbt)= Kt, 
where v=di/dt=constant. The two formule for the latent heat 
of vaporisation are thus derived from relations which approximately 
represent the same experimental results. H. M. D. 


The Boiling Points and Critical Temperatures of Homo- 
logous Compounds. ALtan Fereuson (Phil. Mag., 1915, | vi], 29, 
599—-608).—An empirical formula connecting the boiling points 
and the molecular weights of the normal paraffins is put forward. 
This may be written in the form log @=4(log M)*, in which @ is 
the absolute boiling point, 4/ the molecular weight, and £=1°929 
and s=0°4134 are constants. The average difference between the 
calculated and observed temperatures for paraffins containing four 
to seventeen carbon atoms is equal to 0°64°. 

The ratio of the critical temperature to the boiling point 
varies in a regular manner in the normal paraffins, and it is 
shown that this ratio (@./@) is connected with the number of 
carbon atoms in the molecule (n) by the relation @,/@=h/n9, in 
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which h=1°84l and g=0°120. The average difference between the 
calculated and observed values of the ratio 6,/@ over the range 
n=2 to n=10 amounts to 0°33%. 

By eliminating 6 from the equation 0,=@/n9 and any one of the 
several equations connecting the boiling point with the molecular 
weight, equations are obtained which express the relation between 
the critical temperature and the molecular weight. Using for this 
purpose the equation log@=A(log M)*, the derived equation 
assumes the form log é@,=logh+k(log M)*—glogn, in which &, s, 
g, and / are constants having the values recorded above. 

Empirical formule expressing the influence of substitution in 
the normal paraffins are also discussed. It is shown that the 
boiling points of the primary alkyl bromides, @,, are connected 
with those of the corresponding paraffins, 6,, by the equation: 

6, — 6 p=187°5/n% 488, 
Average error over the range n=3 to n=8 is 0°73°. A similar 
formula for the primary alcohols @, —@,=331'1/n% 7 gives the 
boiling points of the alcohols between n=3 and n=10, with an 
average error of 2°04°. H. M. D. 


The Temperature Relationship of Some Physical Properties 
of Water in its Various States of Aggregation. Ivar W. 
CEDERBERG (Physikal. Zeitsch., 1914, 15, 824—831).—A theoretical 
paper in which temperature relationships of many physical proper- 
ties of water are considered. The formula: 
log p= —MaA,/RT+1°75 log T—Me/R.T+C, 

is developed from the Clausius-Clapeyron formula. In this expres- 
sion M is the logarithmic modulus, A, the molecular heat of 
vaporisation at the absolute zero, « an empirical constant, and C 
the integration constant. This constant is termed by Nernst the 
“chemical constant.” The paper deduces a method of calculating 
the value of C, and this is done for a number of substances. From 
the results it is shown that with the exception of helium and 
hydrogen, C=loga,)+1°2, where mp, is the critical pressure. The 
vapour pressure of ice and liquid water can be expressed by the 
formula log m/p=a. B.(7/*-y” .(6)/7’—1) to the very lowest tem- 
peratures. By combining this formula with the Clapeyron formula 
the heat of vaporisation of water and the heat of sublimation of ice 
are accurately calculated. The difference between the molecular 
heat of a saturated vapour at constant pressure and that of the 
condensed product is calculated. It is shown that this quantity 
(Cp—c) is very little influenced by temperature, and over the 
range 0-—50° has a value —9°806, the value at 0° being —9°8. 
If the molecular heat of liquid water at 0° is assumed to be 18, 
then Cp=8'2, which is very near to that required by the kinetic 
theory, 4R =7°94. J. F. 8. 


Calculation of the Heat of Vaporisation from the Berthelot 
Condition Diagram. J. Rippick Parrtineton (Zeitsch. physikal. 
Chem., 1914, 88, 297—306).—A theoretical paper. The latent heat of 
vaporisation of a number of liquids is calculated by means of the 
VOL, CVILI. li. 16 
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formula A=27/64.22(7,2/pv,)+ R17, due to Bakker, and by the 
formula A= 27/64. #2. (7;°/~v,7,)+ RT, deduced by the author. 
In the equations A is the molecular latent heat, v, the volume of the 
liquid, 7’; and p, the critical temperature and pressure respec- 
tively, 7', the boiling point, and #& the gas-constant. It is shown 
that with the exception of oxygen and nitrogen, the values calcu- 
lated by the second formula agree much more nearly with the 
experimentally determined values than do those calculated by the 
Bakker formula. Strongly associated liquids give quite different 
values in both cases. It is shown that the Trouton rule is not in 
accord with the Berthelot equation. The theory of the heat of 
vaporisation of binary mixtures is discussed, and formule are 
developed for calculating this quantity. J. F. 8. 


Gaseous (Inter)-metallic Compounds. H. von WARTENBERG 
(Zeitsch. Hlektrochem., 1914, 20, 443—449).—The probability of the 
existence of gaseous intermetallic compounds is discussed in con- 
nexion with the Nernst heat theorem, and it is shown that such 
compounds can, in general, only exist at low temperatures and 
small pressures. The two compounds MgZn, and Na,Hg are 
examined experimentally. The former compound is shown to have 
a heat of formation of 1314+180 cal. from measurements of the 
heat of solution of Mg, Zn, and MgZn,, and the reaction Mg,,.+ 
2Zn,,., =MgZn,,,, a value of +59000 cal. The compound Zn,Mg 
distils undecomposed at 600°, but is completely dissociated at 1300°. 
The vapour pressure of Na and Na,Hg has been determined at 
444°, and the following values obtained: 6°92 mm. Hgi3% for 
Na,Hg and 0°56 mm. Hg+6% for sodium. Attempts to determine 
the vapour density of Na,Hg failed entirely, but from the heat 
of formation, which was found to be 13,000 cal.+10% for the solid 
compound, and distillation experiments, it is shown that Na,Hg is 
stable in the vapour phase between 380° and 444°. J. F. 8. 


Investigations on Ammonia. I. General Considerations. 
F. Haper (Zeitsch. Hlektrochem., 1914, 20, 597—604).—A résumé of 
the results of a number of researches on ammonia to be published 
shortly. The equilibrium constant for the formation of ammonia 
from nitrogen and hydrogen in the presence of osmium as catalyst 
at temperatures from 974° to 561° is given by the expression: 

log Ky =9591/4°5717 — 4°98/1°985 log(7’) — 0°00046 /4°571(7) + 

0°85 x 10-6 /4°571(7?) + 2°10. 
Using uranium carbide as catalyst this expression can also be used 
for temperatures up to 1100° and below 600°. The specific heat 
of ammonia gas is given by the expression: 

Cy=8°62 + 0°0035¢ + 5°1 x 10-®?, 

and the heat of formation =10950 + 4°85¢ —0°00093/2 —1°7 x 10-828 
cal. The results of other experiments with molybdenum and tung- 
sten as catalysts are also given. J. F. 8. 


Free Energy of Some,Carbon Compounds. Gixperr N. Lewis 
and Merte Ranpa.u (J. Amer. Chem. Soc,, 1915, 37. 458—470).—In 
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continuation of the work on free energy (A., 1913, ii, 112; 1914, ii, 
802, 840; this vol., ii, 12), the authors have calculated the free 
energy of carbon and some of its compounds from existing data, 
and have obtained the following values (in calories) for the free 
energy of formation (A F° 298). Diamond, 520; carbon monoxide 
(gas), —32,560; carbon dioxide (gas), —94,360; carbonic acid (in 
aqueous solution), — 148,970; the ion, HCO,’, —140,140; the ion, 
CO;”, —126,130; methane, —12,800; carbonyl chloride, — 45,380. 
E. G. 


Heats of Formation of Acraldehyde and Metacraldehyde. 
E, Vorsenet (Bull. Soc. chim., 1915, [iv|, 17, 34—37).—The author 
has determined the heats of combustion of acraldehyde and 
metacraldehyde by burning them in a Berthelot bomb calorimeter. 
Weighed quantities of the aldehydes were sealed in glass bulbs, 
these being burst in the calorimeter by a small amount of com- 
bustible material, the calorific value of which was exactly known. 
From the results of these experiments the heats of formation of 
the two aldehydes were calculated, the values obtained being, for 
acraldehyde, 27°48 Cal., and for metacraldehyde, 92°65 Cal. The 
reaction : 
OH-C,H,CH(OH)-CH,-OH = 2H,0 + CH,:CH:CHO 
is therefore slightly exothermic, giving 3°78 Cal. W. G. 


Theoretical Treatment of the Phenomena in Dilute Gases. 
M. von SmoLucnowski (Ann. Physik, 1914, [iv], 45, 623—624).—A 
correction of certain misconceptions in Baule’s paper (A., 1914, ii, 
425) dealing with the phenomena exhibited by gases at very low 
pressures. The calculations made by Baule are considered to lend 
support to the author’s views. H. M. D. 


The Heat Development in the Swelling of Colloids. Ernst 
Rosenpoum (Koll. Chem. Bethefte, 1914, 6, 177—200).—The heat 
changes attending the absorption of water by various colloids have 
been measured by means of a Bunsen ice calorimeter. In the case 
of gelatin, the influence of dissolved salts and other substances on 
the thermal effect was also examined. 

Experiments with caréfully dried substances in excess of water 
gave the following values for the heat development per gram: 
gelatin, 36°0 cal.; agar-agar, 35°5 cal.; filter-paper, 9°6 cal.; pure 
cellulose, 12°9 cal.; cotton-wool, 20°8 cal.; hair, 17°0 cal. From 
experiments with gelatin containing variable amounts of absorbed 
water, it is found that the feat change is practically confined to 
the initial stage of the swelling. When the gelatin es taken up 
about 50% of water, the further absorption is not accompanied by 
any appreciable heat effect. 

Experiments with air-dried gelatin and aqueous solutions of salts 
show that the thermal effect depends on the nature of the dissolved 
substance and on its concentration. In the case of sodium and 
potassium chloride solutions, the thermal effect increases linearly 
with the concentration. Lithium chloride, potassium nitrate, and 
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ammonium nitrate show a maximum heat development at a parti- 
cular concentration. Potassium iodide shows a maximum at about 
1N, and this is followed by a minimum at about 3. Potassium 
bromide behaves similarly. 

In sodium sulphate, potassium sulphate, and potassium hydrogen 
sulphate solutions, the heat effect increases with the concentration 
of the solution, but the relationship is not linear as for the chlorides. 
Magnesium sulphate shows a maximum at about 1 molar concen- 
tration. In potassium chromate and chrome alum solutions the 
heat of swelling is less than in water. This behaviour of the 
chromium compounds is doubtless connected with the chemical 
action of these substances on the gelatin. 

In sucrose and glycerol solutions the heat of swelling is also less 
than in water, and diminishes approximately linearly as the con- 
centration increases, . M. D. 


Heat Effect of Solution. M. Levatt-Ezersxi (J. Russ. Phys. 
Chem. Soc., 1915, 47, 177—185).—Further development of the 
considerations of the author’s previous paper (A., 1912, ii, 737) 
leads to the conclusion that, when, with rise of temperature, the 
coefficient of contraction increases, solution takes place with genera- 
tion of heat, whilst, when it diminishes, heat is absorbed on solu- 
tion. Calculation by means of the data given by various authori- 
ties for solutions of various concentrations of K,SO,, MgCl,,6H,O, 
NH,Cl, CaCl,,6H,O, Pb(NO;)., NaNO;, ZnSO,,7H,O, and H,SO, 
shows that the above rule is obeyed in each of these cases. 

Further calculations have been made in the following manner. 
The magnitudes of the coefficient of contraction corresponding with 
dilution of an n% solution to (1) m%, and (2) 1% (where / is less 
than m) at ¢° are calculated, and are termed respectively k, and kg; 
similar calculations are then made for a higher temperature, the 
concentrations of the solutions being the same as before. These 
calculations have been made for lithium, sodium, potassium, and 
magnesium chlorides, potassium bromide, sodium iodide, sodium, 
potassium, and ammonium nitrates, sodium and potassium carbon- 
ates and sucrose. In all these instances it is found that, if rise 
of temperature is accompanied by algebraic increase of the differ- 
ence, k,—k,, the compound dissolves with development of heat, and 
inversely. With aqueous solutions of ethyl alcohol, not only is 
this rule obeyed at all concentrations, but the maximum heat 
effect accompanying mixing of the components corresponds with 
the maximum thermal change of the coefficient of contraction. 

Thomsen (“ Thermochemistry,” Vol. I.) states that: ‘“ Indepen- 
dently of the sign of the heat effect observed on diluting an aqueous 
solution, the change of the heat effect with rise of temperature is 
always positive.” The results of the author’s calculations show that 
the coefficient of contraction on dilution always changes in the 
negative direction with rise of temperature. a. me FF. 


Cohesion and Atomic Volume. P. Lupwik (Zeitsch. physikal. 
Chem., 1914, 88, 632—637).—A theoretical paper in which the 
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expression o, =kn(T,—T) is put forward as a relationship between 
the cohesion and the atomic volume. In the expression, 7, repre- 
sents the resistance of a metal or other substance to a pull 
(zugfestigkeit), / is a constant, nm the reciprocal of the atomic 
volume, and 7,—T7 is the difference between the temperature of 
the melting point and the experimental temperature, both in 
degrees absolute. The value of oc; is at a maximum at 7=0, and 
then has the value kn7',, and this is approximately proportional to 
c/a.y, where c¢ is the specific heat, a the coefficient of expansion 
at the same temperature as ¢ is determined, and y the specific 
gravity (A., 1914, ii, 531). A series of values of o, calculated for 
T'=290° by the formula are compared with the experimentally 
determined values, and a moderate agreement is obtained. 
J. F. 8. 


Compressibilities of Mercury, Copper, Lead, Molybdenum, 
Tantalum, Tungsten, and Silver Bromide. TuHropore W. 
Ricuarps and Epwarp P. Bartuetr (J. Amer. Chem. Soc., 1915, 37, 
470—481).—An account is given of the determination at 20° of 
the compressibilities of certain substances between 100 and 500 
megabars by the method used in earlier work (A., 1904, ii, 384; 
1907, ii, 858; 1909, ii, 214; 1912, ii, 896). In the most accurate 
experiments the piezometer was made of soft steel instead of glass, 
in order to opviate the hysteresis of glass under high pressure. 
The results have shown, however, that this difficulty had already 
been overcome by the method of manipulation, and that the earlier 
results are actually quite as satisfactory as was supposed. The 
differences in the final values of the compressibilities are due chiefly 
to a change in the assumed compressibility of mercury which has 
been referred to a new absolute value for iron (0°61 x 10-8). 

The compressibilities found expressed in the megabar standard x 
10° (A., 1904, ii, 385), are as follows: copper, 0°76; lead, 2°35; 
mercury, 3°96; molybdenum, 0°47; tantalum, 0°54; tungsten, 0°28 ; 
silver bromide, 2°70. The compressibilities of tantalum and tung- 
sten have nof been determined previously; the values found for 
copper, iron, and lead agree well with those obtained by Griineisen 
(A., 1911, ii, 188). It is pointed out that tungsten seems to have 
the smallest compressibility of any of the substances hitherto 
studied. E. G. 


The Mechanical Anisotropy of Metals and Alloys with 
Large Grains, and the Ball Test. A. Portevin (Compt. rend., 
1915, 160, 344—-346. Compare A., 1913, ii, 479, 598).—The author 
has examined the shape of the impress formed by the dropping 
ball in the case of various alloys possessing a coarse-grain structure. 
Examples have been taken where only one grain has been struck 
under various conditions, and where several grains, similarly orien- 
tated, have been struck. The results show that the impress on 
each grain is far from being circular on account of the mechanical 
anisotropy of the grain. The results explain why the impressions 
obtained in the case of metals and alloys with large grains, orien- 
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tated in a manner such that several grains are deformed, are 
extremely irregular, and do not give any exact measurements. 
W. G. 


Viscosity of Liquid Mixtures. II. A. N. Sacnanov and N. A. 
RsacuovskKi (J. Russ. Phys. Chem. Soc., 1915, 4'7, 113—133. Compare 
A., 1914, ii, 343)—It has been shown that the viscosity of a 
mixture of two liquids is represented by the equation: 

n=m(1—2)2+ma2+ nvm 21-2) . . (1), 
where z is the proportion of the second component per mol. of the 
mixture, and m is a constant. According to the law of additivity, 
this expression should be: 

H=n(l—z)+mr . . ... . (2). 
From these relations it follows that: 

n=H-ke(l-—z) ...... (8), 
where 

k=m+—"V/ mn. . - + « « (A+. 

The constant n wiil have the value 2 in the simplest case, but will 
in — be somewhat less than 2, so that & will always be positive 
and the viscosity of the mixture always less than the calculated 
additive value. Equation (4) gives: 

Gk /dy=1—nJ/n/[m/2 . . ... . (5), 
and from this, if », be taken to be greater than no, it follows that 
the greater the difference between the viscosities of the two com- 
ponents the greater will be & and the greater the deviation of the 
viscosity curve from the straight line representing additivity. Of 
all the binary mixtures of non-interacting components which have 
been previously examined, benzene-tetrachloroethane at 0° is the 
only one giving a slightly convex viscosity curve, that is, a negative 
value of k. This exceptional result appears to be due to the anoma- 
lous behaviour of benzene at low temperatures (compare Batschin- 
ski, A., 1913, ii, 928), and this conclusion seems to be confirmed 
by Linebarger’s observation (A., 1896, ii, 408) that at 25° the same 
mixtures yield a concave viscosity curve, and, consequently, a 
positive value for &. 

Equations (1) and (3) apply more generally than to the viscosity 
alone, many other properties of liquid mixtures obeying approxi- 
mately the same relations. Thus, Herzen (A., 1903, ii, 132) found 
that the surface tension of liquid mixtures is not a linear function 
of the composition, the form of the curve depending on the van 
der Waals’ equation for the magnitude a, and Stefan’s relation 
between a and the surface tension. Equation (3) is analogous to 
that expressing the volumes of liquid mixtures (compare von Biron, 
A., 1910, ii, 393), but in the latter case k may be either positive or 
negative, corresponding with contraction or expansion on mixing. 

Equation (1) or (3) is applicable when the components of the 
mixture exhibit no chemical interaction or depolymerisation, the 
curve taking a higher course if such an effect is present. In some 
instances, chemical interaction of the two components results in 
the formation of extremely viscous, non-crystallising compounds, 
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the interaction proceeding to an end. In such cases the viscosity 
curve consists of a steep ascending branch and a steep descending 
one, the point of intersection corresponding with the compound 
formed. The viscosities of these compounds may be hundreds of 
times as great as those of the constituents. Of this type are the 
systems investigated by Kurnakov and his collaborators (A., 1913, 
ii, 190, 388). More commonly, however, the reaction between the 
components is restricted, and proceeds only as far as a stage of 
equilibrium between the compound and its constituents. The corre- 
sponding viscosity curves may either show a maximum, or be convex 
with no maximum, or be rectilinear or have the ordinary concave, 
hyperbolic form obtained with non-interacting components. 

With similar intensity of interaction, the influence of complex- 
formation on the form of the curve will increase as the difference 
between the viscosities of the components diminishes, and only 
when this difference is small is the viscosity curve capable of giving 
an indication of a slight chemical interaction. 

These considerations are entirely borne out by the authors’ 
measurements at 0° and at 25° of the viscosities of binary mixtures 
of ketones and simple ethers with various halogenated hydro- 
carbons. 

The first group of systems investigated comprises (1) those con- 
taining relatively slightly halogenated derivatives, such as ethyl 
bromide, chlorobenzene, dichloroethane, etc., and (2) those formed 
by highly halogenated compounds, such as carbon tetrachloride or 
tetrachloroethane. These systems exhibit no sign, in the form of 
development of heat or marked change in volume, of chemical 
interaction, and their viscosity curves are typical examples of the 
normal, more or less concave form. The other group consists of 
systems composed of such halogenated derivatives as dichloro- 
methane, chloroform, tetra- or penta-chloroethane, and of the same 
ketones and esters as before, namely, acetone, ether, acetophenone, 
phenetole, and diphenyl ether. These systems are characterised by 
chemical interaction between the components, such interaction 
being less marked with the aromatic ketones and ethers than with 
those of the aliphatic series. In spite of this interaction, the 
viscosity curves for acetone—dichloromethane, acetone-tetrachloro- 
ethane, acetone—pentachloroethane, ether-tetrachloroethane, ether— 
pentachloroethane, and phenetole-chloroform are in good agreement 
with equation (3), the deviations never exceeding 1—3%. With 
acetophenone-chloroform and diphenyl ether—pentachloroethane, the 
curves are rectilinear, so that the value of & in equation (3) is 
zero. This accordance with equation (3) is shown to be due to the 
fact that the complex formed by the two components contains, in 
all these cases, one molecule of each component (compare Dolezalek 
and Schulze A., 1913, ii, 482). To the svstems. acetone-chloroform, 
ether—chloroform. acetophenone-tetrachloroethane, and _ aceto- 
phenone-pentachloroethane, equation (3) is inapplicable. 

The structures usually accepted for these double compounds of 
ethers or ketones with halogenated derivatives represent the oxygen 
as quadrivalent, and, according to these formule, the chloroform 
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or other halogenated compound plays the part of a very feeble acid, 
since the oxonium linking possesses a clearly marked basic char- 
acter. From the authors’ results it appears that only compounds 
containing a considerable proportion of the negative halogen atom, 
such as chloroform, tetra- and penta-chloroethanes, and, to a less 
extent, dichloromethane, exhibit appreciable acidic properties, and 
are able to react with ethers and ketones. Such acidic properties 
and ability to react with ethers and ketones are not shown by 
carbon tetrachloride and hexachloroethane, which contain no 
hydrogen atom. 

In view of Bingham’s assertion (A., 1906, ii, 218) that the fluidity 
of binary mixtures is a linear function of the composition (see also 
A., 1914, 1i, 343), the authors have calculated the values of the 
fluidities for such mixtures as show absence of interaction between 
the components. Marked deviations from the linear relation are 
found in all these cases, irrespective of whether the compositions 
of the mixtures are expressed as percentages by weight or volume 
or as molecular percentages; the extent of the deviation increases 
with the difference between the fluidities of the components. 

Zz. & 2. 


Viscosity of the System Aniline—Allylthiocarbimide. N. 
Kurnakov and J. Kwasat (Zeitsch. physikal. Chem., 1914, 88. 
401—413).—Since aniline and allylthiocarbimide readily react to 
form phenylallylthiocarbamide, the above-mentioned system was 
examined by determining the viscosity of mixtures of phenylallyl- 
thiocarbamide and aniline or allylthiocarbimide. The measure- 
ments were carried out at 100° and 125° by the method previously 
described (Kurnakov and Schemtschuschny, Zeitsch. physikal. 
Chem., 1913, 83, 488; Kurnakov and Jefremov, 7bid., 1913, 85, 
401). It is shown that the viscosity curve of the system belongs 
to the “rational” type, and possesses an inflexion point for the 
relationship 1:1 of the components. This point, which corre- 
sponds with phenylallylthiocarbamide, is also obtained in the 
fusion curve diagram. The ternary system, aniline—allylthiocarb- 
imide—toluene, is also examined in the same way, and it is shown 
that the position of the inflection point is not changed by the 
presence of the third substance. In the latter case the viscosity 
measurements were made at 85° and 100°; the temperature-coeff- 
cient of the viscosity is calculated in all cases, and three dimen- 
sional diagrams are given. J. F. 8. 


The Kinetics of Sorption. A. Drett (Koll. Chem. Rethefte, 1914, 
6, 127—146).—The rate at which acids are absorbed from aqueous 
solution by wool has been investigated by experiments at 20° with 
hydrochloric, hydrobromic, nitric, sulphuric, phosphoric, formic, 
acetic, propionic, butyric, oxalic, and succinic acids. If a denotes 
the equilibrium concentration of the acid in the wool, and z the 
concentration after an interval ¢, and it is assumed that the 
sorption velocity at any moment is proportional to the difference 
a~g as represented by the equation dz/dt=k(a—z), values are 
obtained for the coefficient & which decrease as the sorption pro- 
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ceeds. On-the further assumption that the process is autocatalyti- 
cally retarded, the sorption velocity at any moment is represented 
by the equation dz/dt=(k,—k,x)(a—x), and the observations are 
found to be represented quite satisfactorily by the integrated form 
of this equation, k,(1—na)=1/t.loga(1—nz)/(a—z), in which 
n=k,/k,. The nature of the retarding autocatalytic action has not 
been established, but it is suggested that it may consist in a diminu- 
tion of the rate of diffusion brought about by the absorbed 
substance. 

From an examination of earlier experiments in which the 
kinetics of other sorption processes Have been investigated, it is 
found that the data cannot in general be represented by the simple 
equation dx/dt=k(a—z). H. M. D. 


Kinetics of Adsorption. R. Marc (Zeitsch. Flektrochem., 1914, 
20, 515—524).—Experiments are described on the adsorption of 
dilute solutions of gum arabic and starch by strontium and barium 
carbonate under varying conditions of stirring. The solutions were 
agitated by a rotary stirrer, which made from 100 to 2000 revolu- 
tions per minute, and the high rotation experiments were effected 
under a pressure of 10—15 atms. of nitrogen. The apparatus was 
so constructed that small portions of the solution could be instan- 
taneously removed from the reaction mixture and analysed by a 
Zeiss interferometer. It is shown that with rapid stirring the 
velocity of adsorption intreases with the intensity of the stirring, 
and when the number of rotations is 1800—1900 per minute the 
adsorption equilibrium is reached in less than six seconds. From 
the adsorption-fime curves it is shown that adsorption does not 
follow the vroportionality law, but in the first few seconds it is 
rapid, as shown by the rapidly rising curve; it then slowly 
approaches the equilibrium value, as shown by a bend in the curve 
and then a slow rise. Equations are deduced which represent the 
adsorption, and the results calculated from these compared with 
the experimental results. The adsorption velocity, as well as that 
of all heterogeneous processes, is shown to be conditioned by the 
diffusion, and to be dependent on the number of rotations of the 
stirrer per unit of time. Bv diffusion, however, is to be understood, 
not a free diffusion through an undisturbed layer, but a diffusion 
brought about by an attractive force. J. F. 8. 


Influence of the Nature of the Adsorbent in Adsorption 
from Aqueous Solution. H. Freunpiicn and A. Poser (Koll. 
Chem. Bethefle, 1914, 6, 297—328).—In view of the fact that the 
majority of previous observations on adsorption from solution have 
been made with some form of charcoal, experiments were planned 
with the object of determining the influence of the nature of the 
adsorbent on the phenomenon. For this purpose comparative 
experiments were made with alumina, bole, and animal charcoal. 
The choice of these substances was partly determined by -the fact 
that alumina becomes positively and bole negatively charged in 
contact with solution, whilst animal charcoal shows no appreciable 
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contact potential. The adsorbed substances consisted for the most 
part of basic and of acid dyes, and of salts of the alkaloids and 
certain other organic bases. 

In nearly every case the variation of the quantity of adsorbed 
substance with the concentration of the aqueous solution can be 
represented by means of the usual adsorption equation. The 
quantity of strychnine nitrate taken up from solution by bole and 
animal charcoal is, however, nearly independent of the concentra- 
tion, and the adsorption equation is not applicable in this case. 

The assumption that a positive adsorbent will adsorb only acid 
dyes and a negative adsorbent only basic dyes is shown to be at 
variance with the results obtained. There is undoubtedly a prefer- 
ential adsorption in the above sense, but basic dyes are adsorbed by 
positive alumina to quite an appreciable extent. 

The negative colloid arsenious sulphide is adsorbed by positive 
alumina; the positive colloid ferric hydroxide is similarly adsorbed 
by negative bole, and both colloids are adsorbed by neutral 
charcoal. In all three cases, the quantity of adsorbed colloid is 
independent of its concentration in the aqueous layer. 

Some experiments were also made with aqueous solutions of 
benzoic and of salicylic acid, and with solutions containing both 
these acids. Each acid is adsorbed from the mixed solutions in 
accordance with an exponential equation, and the total acid 
adsorbed is found to be practically equal to that which would be 
adsorbed from a solution of either of the acids the concentration 
of which is equal to that of the mixture. H. M. D. 


The Adsorption Capacity of Tales and Kaolins. Pau 
Rontanpd (KXolloid. Zeitsch., 1914, 15, 180—182).—Tales and kaolins 
are capable of adsorbing considerable quantities of dyes from 
aqueous solutions. The adsorption capacity depends on the colloid 
nature of the tale or kaolin, and the more pronounced this is, the 
greater is the adsorption capacity. The results obtained with tale 
show, further, that, in general, the extent to which dyes are 
adsorbed increases with the colloid character of the dye. The 
adsorption power may therefore be employed in differentiating 
between crystalloid and colloid dyes. Since certain dyes yield 
molecular disperse systems in dilute solution and colloid systems in 
more concentrated solution, the adsorption capacity may also be 
used in the investigation of the transition from the crystalloid to 
the colloid condition. 

Since the adsorption capacity of the kaolins, as well as the 
plasticity and the readiness with which they adhere to vegetable 
fibres, are dependent on the colloid character of the kaolin, it is 
evident that their behaviour towards organic dyes may be usefully 
employed in forming an estimate of the suitability of the kaolins 
for use in the ceramic and paper industries. H. M. D. 


Adsorption and the Surface Tensions of Aqueous Solutions 
of Homologous Fatty Acids and Alcohols. Marks NEIDLE 
(J. Amer. Chem. Soc., 1915, 3'7, 513—515).—Morgan and Neidle (A., 
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1914, ii, 33) have determined the surface tensions of aqueous solu- 
tions of methyl, ethyl, and amyl alcohols and of formic and acetic 
acids, and have confirmed the Duclaux relationship for these 
substances. 

A physico-chemical interpretation of the Duclaux equation has 
now been deduced, which leads to the conclusion that in dilute 
aqueous solutions of the fatty acids the adsorption at a given tem- 
perature and surface tension is inversely proportional to the van’t 
Hoff factor, but that it is the same for homologous aliphatic 
alcohols. E. G. 


Adsorption. XI. Hysteresis of the Extent of Hydration 
of Cellulose. A. V. Raxovskt (J. Russ. Phys. Chem. Soc., 1915, 47, 
18—21. Compare A., 1914, ii, 434)—The author has investigated, 
by van Bemmelen’s method (A., 1911, ii, 470), the chemical hystere- 
sis of cotton-wool, filter-paper, flax, and hemp at 19°, the last two 
having been previously washed successively with water, alcohol, 
ether, alcohol, and water. The curves connecting vapour pressure 
with the proportion of water present are almost coincident for filter- 
paper and cotton-wool, but at pressures exceeding 12 mm. the 
former contains rather more water than the latter. For the condi- 
tions employed, the velocity of adsorption is greater than for 
starch, the attainment of equilibrium occupying five to seven days, 
or, for pressures above 14 mm., three to five days; in a desiccator 
containing 1% sulphuric acid solution the establishment of equili- 
brium is doubtful. In general, dehydration proceeds more slowly 
than hydration. The hysteresis exhibits a maximum of 1°8% of 
water, and is somewhat less than with starch. Separate calculation 
of the hvdration and dehydration results obtained by Masson and 
Richards (Proc. Roy. Soc., 1907, [A], '78, 412) for cotton-wool and 
filter-paper shows them to be in very fair agreement with those 
obtained by the author. = ae 


Adsorption and Capillarity from the Point of View of the 
Second Law of Thermodynamics. M. Potiny1 (Zeitsch. physikal, 
Chem., 1914, 88, 622—631).—A theoretical paper in which the 
following points are considered mathematically: (1) The influence 
of the swelling of a colloid and adsorption; (2) adsorption in 
colloidal solutions and the effect on osmotic pressure; (3) the freez- 
ing point of the solvent taken up in the gel; (4) adsorption iso- 
thermals and the electro-potential curves; (5) mutual repulsion 
of adsorbed substances; (6) the surface tension at the boundary of 
two liquids ; and (7) mutual repulsion of liquids at solid surfaces. 


J. F. 8. 


The Change from Ordered to Turbulent Flow in Capillary 
Tubes. I. Warner Sorkav (Physikal. Zeitsch., 1914, 15, 
768—772).—A series of viscosity measurements have been made 
with benzyl alcohol under various pressures and at temperatures 
from 25° to 50°. The absolute viscosity-coefficient has been calcu- 
lated in each case, and the following values found: 25°, 0°05054; 
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30°, 0°04326; 35°, 0°03739; 40°, 0°03288; 45°, 0°02906; and 50°, 
0°02574. The critical pressure and critical time for non-turbulent 
flow are calculated for each temperature. It is shown that the 
value of the velocity necessary to change non-turbulent flow into 
turbulent flow decreases with increasing temperature. The critical 
velocity is given by the formula U,,,=V/t.g, where V is the 
volume of liquid passed. through, g the area of the capillary, and 
t the time. The Reynolds’ constant X is calculated for each tem- 
perature from theformula K=rDU,,,, /n, where D is the density of 
the benzyl alcohol, » the viscosity-coefficient, and r the radius 
of the capillary. J. F. 8. 


Liebig’s Views on Osmotic Pressure. I. P. Ostrov (J. Russ. 
Phys. Chem. Soe., 1915, 4'7, 26—29).—The author urges the recogni- 
tion of von Liebig’s work on osmosis, which is referred to only 
cursorily in such standard text-books as Ostwald’s ‘Lehrbuch der 
Allgemeinen Chemie” and Chvolson’s “ Physics.” Tt. H. P. 


Influence of Sucrose and Alkali Chlorides on the Solvent 
Power of Water. J. C. Pamir and A. Bramvey (7., 1915, 107, 
377—387).—The solvent power of water is influenced by the pres- 
ence of either electrolytes or non-electrolytes, and the suggestion has 
previously been developed that this is due to the hydration of the 
added substance (T., 1907, 91, 711). Experiments have now been 
carried out with the object of ascertaining how the magnitude of 
this effect varies with the nature of the added substance, and how 
far it is independent of the non-electrolyte employed in measuring 
the solvent power of the water. The distribution method was 
employed, the variation in the partition-coefficients of ethyl acetate, 
phenol, and acetone between benzene or petroleum and aqueous 
solutions of sucrose or alkali chlorides being determined. The 
results obtained with sucrose solutions emphasised the conclusions 
previously reached (loc. cit.) that non-electrolytes can influence the 
solvent power of water, and that the phenomenon is not an ionic 
function as maintained by Levin (A., 1906, ii, 527). The “ equiva- 
lent relative lowering of solvent power” was found to increase 
with the dilution in every case, and since this was observed with 
varying solutes, the effect is due to a factor involving only sucrose 
and the water, which becomes relatively more important as the 
proportion of water increases. The hypothesis of the hydration 
of the sucrose fulfils these conditions, and calculations based on the 
values observed would give a molecular hydration from 6°5 in con- 
centrated solutions to 11 in the dilute solutions. Of the results 
obtained with the alkali chlorides those with sodium chloride are 
regarded as the most trustworthy, and with it the values obtained 
for the lowering of the solvent power were the same for both ethyl 
acetate and phenol, thus affording evidence that the values obtained 
with either of these distributed substances were a real measure of 
the extent to which the solvent power of the water had been 
affected by the sodium chloride. The agreement in the case of 
potassium and lithium chlorides was not so good, probably owing to 
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their quite appreciable solubility in the distributed substances, 
which naturally produces disturbing influences in the partition- 
coefficients. Of the three reference substances used, acetone was 
the least satisfactory in every case, since all the alkali chlorides 
are distinctly soluble in it. On the assumption that the lowered 
solvent power of water is due to the hydration of the molecules and 
ions in solution, it is calculated that the average molecular hydra- 
tion of sodium chloride lies between 9°5 (for 4/V-solution) and 17°8 
(for 0°5N-solution), and of potassium chloride 86 and 16°4 for 
solutions of the above strength. G. F. M. 


Physico-chemical Studies ot Solutions of Palmitates. Kurr 
ArnpT and Paut Scuirr (Koll. Chem. Bethefte, 1914, 6, 201—230),— 
As a means of contributing to a knowledge of the properties of 
soap solutions, the authors have investigated the electrical conduc- 
tivity and the viscosity of 0°1N- and 0°01N-solutions of sodium and 
potassium palmitate at temperatures between 25° and 85°. Observa- 
tions were also made in order to elucidate the nature of the coagu- 
lation process. The coagulated soap consists of a mixture of acid 
and normal palmitate, the composition of the mixture varying with 
the concentration of the solution. The coagulation process con- 
sists in the reversible transformation of the sol into the gel form, 
but equilibrium is only attained very slowly. For this reason, 
differences in the electrical conductivity at a given temperature are 
usually found, according to whether the palmitate solutions are 
cooled on the one hand, or whether the gel forms are raised to 
this temperature on the other. 

The coagulation temperature depends, not only on the concentra- 
tion of the solution, but also on the nature of the cation. For the 
sodium salt, the temperatures are about 30° higher than for equally 
concentrated solutions of the potassium salt. Differences are also 
found in the effect produced by the addition of the corresponding 
chlorides, in that the addition of an equivalent quantity of sodium 
chloride to a 0°1N-solution of sodium palmitate raises the coagula- 
tion temperature by 7°, whilst the addition of potassium chloride 
to a solution of potassium palmitate has no appreciable effect on the 
coagulation process. H. M. D. 


Metastable Continuation of the Fusion and Mixed Crystal 
Curves, and the Connexion between Monotropy and Enantio- 
tropy. A. Smits (Zettsch. physikal. Chem., 1915, 89, 257—270).— 
A theoretical paper in which a number of possibilities, concerning 
the continuation of the fusion and mixed crystal curves of binary 
systems, are corsidered. From the considerations it follows that a 
temperature boundary exists for a solid substance, and if this is 
the case it follows that a similar limiting temperature must exist 
for the co-existence of two solid substances. The transition from 
the monotropic condition into the enantiotropic condition is con- 
sidered, and it is shown that the conditions of the transition are 
deducable in a simple manner from the theory of allotropy. It 
is also shown that the transition curve can commence at the meta- 
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stable transition point, or at a point where the co-existence of the 
two solid phases becomes possible. It is also shown that the 
metastable fusion curve does not always meet the vapour-pressure 
curve of the liquid, so that a triple point, solid-liquid—vapour, 
appears. The metastable fusion curve can either continue to the 
absolute zero, without meeting the vapour-pressure curve, or it can 
take its origin at some higher temperature. This means that whilst 
it is possible for monotropy to be absent under the vapour pressure 
of the system, yet under higher pressures enantiotropy makes its 
appearance. J. F. 8. 


Liquid Crystals and Colloids. O. Lenmann (Kolloid. Zeitsch., 
1914, 15, 65—75).—-An account is given of the observations which 
led to the elucidation of the nature of liquid crystals. Although 
the liquid crystal state would appear to resemble the colloidal 
state in certain respects, the anisotropy associated with the former 
affords a certain criterion for differentiating between the two. The 
closer investigation of many substances classified as colloids will 
probably show that some of them belong to the group of liquid 
crystals. H. M. D. 


The Colloid Chemistry of Indicators. A. Hanrzscu (KXolloid. 
Zeitsch., 1914, 15, 79—83).— According to Ostwald (A., 1912, ii, 439), 
the changes of colour of indicators in acid and alkaline solution 
are in many cases attributable to changes in the degree of dis- 
persity. The author contends that the observations which are 
brought forward as evidence in support of this view are due to the 
presence ot foreign substances in the commercial indicators em- 
ployed. Chemically pure helianthin, methyl-orange, and Congo-red 
do not yield colloidal solutions under the conditions in which the 
are employed as indicators, and it is probable that the colloidal 
character of solutions of many others is entirely due to impurities. 
It is shown, further, that the colloid condition plays no part in the 
colour changes of indicators in ordinary circumstances. Such 
colour changes are quite different from the changes which are 
exhibited by colloidal metals, and can in all cases be satisfactorily 
interpreted on chemical grounds in terms of two or more isomeric 
forms which have different colours. H. M. D. 


The Colloids in Pyridine. A. Pieroni and E. GrrArpt (Xolloid. 
Zeitsch., 1914, 15, 159—164).—The author describes the preparation 
of colloidal solutions of metals in pyridine by the interaction of 
metallic salts with pyrogallol in pyridine solution, followed by the 
addition of water. The metallic salts used were silver nitrate and 
acetate, mercuric chloride and acetate, cupric chloride, nitrate and 
acetate and nickel chloride, nitrate and acetate. Differences in 
behaviour, as shown by the quantity of water which must be added 
to bring about coagulation, are mainly determined by the acid 
radicle. The chlorides of the different metals exhibit close simi- 
larities in behaviour, and this is also true for the nitrates and for 
the acetates of the various metals. H. M. D. 
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Measurement of the Protective Action of Protective 
Colloids. Juiius Grom (Zeitsch. physikal. Chem, 1914, 88, 
414—418).—The action of protective colloids on colloidal platinum 
is determined by measuring the rate of decomposition of hydrogen 
peroxide by colloidal platinum with and without the addition of a 
protecting colloid. The author measures the time required for the 
decomposition of 50% of the hydrogen peroxide. ‘The following 
results are obtained for the action of gelatin: unprotected colloid 
decomposes 50% of the hydrogen peroxide in thirty minutes, and 
addition of 0°001% gelatin increases the time to 131 minutes; 
0°01% gelatin, 138 minutes; 0°05% gelatin, 186 minutes; and 0°10% 
gelatin, 295 minutes. In alkaline solution the protective action 
is not so marked, the rate of decomposition being reduced only 
about one-third. Comparative measurements are made of the pro- 
tective action of gelatin, gum arabic, and dextrin. The order of 
protective action is that given above, and it persists for all concen- 
trations from 0°1% to 0°0001%, the relative values being approxi- 
mately the same as those found by Zsigmondy by means of the 
gold numbers. J. F. 8. 


Emulsions. Adsorption of Soap in the Benzene—-Water 
Interface. T. R. Briacs (J. Physical Chem., 1915, 19, 210—231). 
—A theory, based on the Gibbs’ equation, w= —c/RT'.do/dc, for 
the relationship between the surface tension of a solution and the 
distribution of a dissolved substance between the body of a solution 
and the interfacial film, is developed for the concentration of a 
dissolved substance in gas-liquid layers and liquid-liquid surface 
layers. These two cases exist in foams and in emulsions respec- 
tively. The latter case is experimentally investigated in the case 
of sodium oleate solutions. Solutions of sodium oleate in water are 
shaken with benzene until the latter is completely emulsified ; then, 
after keeping until a separation into two layers has taken place, 
the aqueous layer is analysed, and the change in concentration 
noted. It is shown that the amount of sodium oleate removed from 
the solution is dependent on the concentration of the solution and 
on the specific surface of the benzene phase. The amount of soap 
removed increases rapidly at first with small increases of concen- 
tration of the solution, and then remains very nearly constant while 
the concentration of the solution undergoes great change; in this 
respect a strong similarity to ordinary adsorption is shown. The 
results are only partly in accord with Freundlich’s equation, 
z/m=acl/”, in which 2/m is the amount of substance adsorbed by 
unit mass of adsorbent, c is the equilibrium concentration of the 
substance in solution, and a and 1/n are constants depending on 
the nature of the substances present. A device is described for 
preparing homogeneous emulsions. J. F. 8. 


The Action of Electrolytes in the Formation and Inversion 
of Oil-Water Systems with Certain Biological Applications. 
G. H. A. Crowes (Xolloid. Zeitsch., 1914, 15, 123—126).—When 
olive oil is shaken with very dilute sodium hydroxide, emulsions 
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are formed, in which the oil forms the disperse phase. If the 
emulsions are shaken with a solution of calcium chloride the con- 
centration of which exceeds that of the sodium hydroxide, they 
are transformed into emulsions of opposite character in which the 
water forms the disperse phase. In presence of equivalent amounts 
of calcium and hydroxyl! ions, the tendency towards the formation 
of the two kinds of emulsion is almost the same, and the system is 
in a sort of critical condition, in which the directive action of the 
calcium ions is counterbalanced by the action of the hydroxy] ions. 
It is probable that the activity of these ions is due to adsorption, 
for there is evidence of a close connexion between this and other 
phenomena which are conditioned by the adsorption of ions. 

The antagonism shown by the positive and negative ions has been 
further investigated in experiments with mixtures of solutions of 
calcium chloride and sodium citrate, in which the influence of the 
calcium ion is counteracted by that of the citrate ion. From 
observations on the stability of oil-water emulsions on the addition 
of solutions containing the two active ions in different proportions, 
it is found that there is no coagulating effect exerted by the added 
solution when the calcium and citrate are in the ratio of 1 : 2. This 
particular solution is also inactive when injected intravenously into 
mice, and it has no influence on the hemolysis of blood corpuscles, 
although positive effects are produced by solutions in which ratio is 
different from 1:2. 

Further experiments afford evidence that the coagulation of 
blood is primarily determined by the liberation of thrombin in 


consequence of a disturbance in the equilibrium of the cell mem- 
brane as a result of the adsorption of ions. H. M. D. 


Diffusion of Electrolytes and Formation of Precipitates 
in Jellies. B. L. Vanzerri (Zeitsch. LElektrochem., 1914, 20, 
570—579).—The rate of diffusion of hydrochloric acid, hydrobromic 
acid, hydriodic acid, and nitric acid of 0°1N¥-strength in gelatin 
of 5% concentration has been determined at 18°. The diffusion was 
followed in some cases by means of indicators, and in others by 
means of a slight change in the colour of the gelatin. In one 
series of experiments the gelatin solution contained silver nitrate in 
sufficient quantity to make a 0°1N-solution. It is shown that the 
diffusion is in accord with Fick’s law, and that in the case of the 
various acids the rate is almost proportional to the migration 
velocity of the anions. The same is also true for the slower diffu- 
sion of the insoluble silver salts formed in those cases where the 
gelatin contained silver nitrate. In these cases nitric acid is formed 
which diffuses above the precipitate of silver haloid, and reaches 
nearly the same height as the halogen acids in gelatin free from 
silver nitrate. Nitric acid diffuses somewhat more quickly in the 
presence of silver nitrate than in its absence. The relationship 
Height /(Time)! is constant in all cases, both for the halogen acids 
and the silver haloids, although the value of the constant differs 
with the concentration of the acids. The relationship 

Height (Acid)/Height (Silver Salt) 
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was constant throughout the experiment. On changing the concen- 
tration of the silver nitrate in the gelatin, the height (h,) reached 
by the acid in a given time remains constant, but the height, h, 
reached by the silver salt changes in the sense that the ratio h,/h 
tends to approach unity with decreasing silver nitrate concentra- 
tion. Within definite limits, with the same concentration of silver 
nitrate, the relationship A,/h is independent of the strength of 
the acid. The observation of Liesegang (‘‘Chemische Reaktionen 
in Gallerten,”’ Diisseldorf, 1898), that in the diffusion of halogen 
salts in gelatin containing silver nitrate the height of the insoluble 
salts at high dilution is the same, is explained as due to the back 
diffusion of the soluble silver salt. J. F. 8. 


The Action of Alkali Silicates on Clay and Kaolin Sus- 
pensions. P. Ronvanp (Kolloid. Zettsch., 1914, 15, 158—159).—If 
a small quantity of a solution of an alkali silicate is added 
to a suspension of raw kaolin, the particles of quartz and sand 
are found to separate out very quickly. Various observations show 
that this cannot be attributed to the influence of the colloidal 
silicic acid or the hydroxyl ion which are formed as a result of the 
hydrolysis of the silicate, but must be ascribed to the action of 
the undissociated alkali silicate in the colloidal state. This 
action results in an increase in the degree of dispersity of the 
kaolin particles, and the settling out of the quartz and sand 
particles is a consequence of this physical change. H. M. D. 


Precipitation and Peptisation of Albumin Sols by Colloids 
Suspended in Solutions of Electrolytes. A. Brossa and ,H.. 
FREUNDLICH (Zettsch. physikal. Chem., 1915, 89, 306—337)—A large 
number of experiments on the precipitation of electrolyte-free 
albumin sols by colloids and other materials have been carried out. 
It is shown that albumin sols prepared from ox serum and free 
from electrolytes possess a negative charge, and are not precipi- 
tated by salts of the heavy metals, such as ferric chloride, zinc 
sulphate, and mercuric chloride. The precipitation of albumin 
solutions by a positive ferric hydroxide sol or a negative molyb- 
denum dioxide sol decreases with decreasing electrolyte concentra- 
tion of the solution, and eventually only a faint turbidity is 
produced, which re-dissolves when a further quantity of the pre- 
cipitating sol is added. The colloidal solutions obtained by adding 
ferric hydroxide sol to an _ electrolyte-free albumin sol were 
examined, and it is shown that the albumin-ferric hydroxide 
particles are charged positively, but not so strongly, as the pure 
ferric hydroxide particles. The ferric hydroxide-albumin sol 
therefore behaves as a positive suspensoid, which is precipitated by 
small concentrations of electrolytes. In the precipitation by elec- 
trolytes the nature of the anion, its valency, and tendency to 
adsorption are of importance. The quantity of electrolyte neces- 
sary to precipitate the complex sol is much less than that required 
to precipitate the pure ferric hydroxide sol; consequently the 
complex sol has become more sensitive. The sensitiveness can be 
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further increased by adding albumin solution to the albumin-ferric 
hydroxide sol. With large concentrations of electrolytes, the 
particles first precipitated are redissolved; in this case, as in the 
peptisation of globulin and casein sols, the nature of the anions is 
determinative, in so far as the high valency anions and organic 
anions (for example, SO,”, picration, citrate ion) show their action 
at much smaller concentrations than the others. Albumin is not 
quantitatively combined with the ferric hydroxide sol, but divided 
between the sol and the solution. The partition does not follow a 
simple adsorption isotherm, but the quantity adsorbed is propor- 
tional to the concentration for small albumin concentrations, whilst 
at high concentrations a saturation value is reached. The adsorp- 
tion does not appear to be reversible. With increasing concentra- 
tion of ferric hydroxide, the sensitiveness of the complex sol 
decreases, and approaches more nearly the pure ferric hydroxide sol 
in properties. The albumin-ferric hydroxide sol is somewhat more 
turbid than the ferric hydroxide sol, but it cannot be resolved 
into its constituents in the cardioid ultra-microscope. This is easier 
in the region where no precipitation is possible, and most easy in 
those sols to which an excess of albumin solution has been added. 
The whole of the phenomena of precipitation and re-solution are 
explained by the adsorption of the anions of the solutions, and 
depend on the discharge and then re-charging of the particles. If 
instead of adding an electrolyte to a ferric hydroxide-albumin sol 
an albumin sol containing an electrolyte is precipitated with ferric 
hydroxide sol, it is seen that in many respects the relationships 
are identical, particularly in the amount of ferric hydroxide com- 
bined with the albumin. Differences noticeable in the nature of 
the precipitation can be explained by assuming that the changed 
conditions have affected the rate of coagulation. J. F. 8. 


Equation of Condition of Gases and the Quantum Hypo- 
thesis. O. Sackur (Zeitsch. Hlektrochem., 1914, 20, 563—570).— 
The author has deduced an equation of condition for gases on the 
basis of the quantum hypothesis, which shall be in accord with the 
behaviour of gases at low temperatures and pressures. To test 
the validity of the equation, a number of measurements of the 
change of PV with pressure have been made with the gases oxygen, 
hydrogen, nitrogen, and helium at various temperatures. J. F. 8. 


The Co-existence of Phases Subjected to Different Pressures. 
Paut Niaaut (Zeitsch. anorg. Chem. 1915, 91, 107—133).—A dis- 
cussion of the application of the phase rule, and of the conception 
of the thermodynamical potential, to systems in which the pressure 
is not uniform. Such cases arise in a single gaseous or liquid 
phase through the action of gravitational or centrifugal forces, or 
in a gas-liquid system through surface forces. The case of the 
solid-liquid system has been very fully discussed in reference to 
ice and water, and has been further considered in reference to 
metals and rocks by Johnston (A., 1912, ii, 129), Johnston and 
Adams (tbid., 537), and Niggli and Johnston (A., 1914, ii, 377). 


GENERAL AND PHYSICAL CHEMISTRY. ii, 243 


Three principal cases are now considered: (1) solid and liquid are 
under equal hydrostatic pressure; (2) the solid is under a greater 
hydrostatic pressure than the liquid; (3) the liquid is under a 
small hydrostatic pressure, whilst the solid is in a state of strain 
due to external forces. 

An excess of pressure on the solid always lowers the melting 
point, and increases the solubility of the solid phase. A cube of 
isotropic solid material under stress cannot have the same solu- 
bility on all faces. The higher stress corresponds with a higher 
potential, and thus with a greater lowering of melting point and 
a greater solubility. These conclusions are applied to the crystal- 
lisation of metamorphic rocks. C. H. D. 


Ionisation Equilibrium. James Kenpatt (J. Physical Chem., 
1915, 19, 193—-209).—The dissociation of electrolytes is theoreti- 
cally considered. With regard to the abnormalities of electrolytes 
two classes are differentiated: (1) those connected with strong elec- 
trolytes (that is, highly dissociated substances), and (2) those con- 
nected with concentrated solutions. The dissociation constants of 
cyanoacetic acid and dichloroacetic acid are determined at 25°, and 
it is shown that the dissociation constant obtained experimentally 
is identical with that calculated from the formula: 

[l= yu=k+e(l-y)/7, sas 
where & is the dissociation constant from the Ostwald dilution law, 
and ¢ a constant. It is found that ¢ increases with the strength 
of the acid, and in the case of strong electrolytes becomes so large 
that & is negligible, whereas with weak acids ¢ is so small that it 
becomes negligible, and the expression reduces to the Ostwald dilu- 
tion law. With regard to the anomaly of concentrated solutions 
it is shown that if the concentration of the solvent c, is introduced 
and the Ostwald dilution law modified to ¢;?/c,=ke,, the ex- 
pression holds for concentrations up to half normal. This is 
shown in the case of propionic acid and butyric acid. The réle 
of the solvent in ionisation is next considered. The idea is 
developed that dissociation is due to the influence of unsaturated 
solvent molecules on the molecules of the dissolved substance. The 
charge on the ions is assumed to come from the solvent reaction : 
(H,O)* — (H,0)t, + H,0+. 

The larger the associated molecules, the further apart are the free 
positive and negative charges, and consequently the smaller their 
mutual attractions, and presumably the stronger the ionising power 
of the solvent. J. F. 8. 


Equilibrium in the System, Water-Alcohol. N. A. Puscuin 
and (Mile.) A. A. Gragoteva (J. Russ. Phys. Chem. Soc., 1915, 47, 
100—113).—The temperatures at which alcohol and ether crystallise 
differ, not by 0°3°, as was stated by Ladenburg and Kriigel (A., 
1899, ii, 545) and by Guttmann (A., 1907, i, 458), but by 7°19, 
and assuming the accuracy of Guttmann’s value, —117°6°, for the 
temperature of crystallisation of ether, that of alcohol will be 
—110°5°. Addition of water up to 15 mol. % lowers the solidifying 
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point to the eutectic point, —118°, at which the two straight lines 
constituting the diagram, meet. In crystalline alcohol, water 
forms solid solutions with a limiting concentration of 15 mol. %, 
but alcohol does not give solid solutions with ice. Alcohol and 
water form no definite compound in either the crystalline or the 
liquid phase. The molecular depression of the freezing point of 
alcohol, calculated on 1000 grams of the solvent, and measured by 
means of benzene and chloroform as solutes, has the value approx1- 
mately 3. For dilute solutions of water in alcohol the correspond- 
ing value is 1°9. T. H. P. 


Critical End Points and the System Ethane—Naphthalene. 
[Miss] Apa Prins (Proc. K. Akad. Wetensch. Amsterdam, 1915, 17, 
Ago i the course of an investigation designed to find a 
system analogous to the ether-anthraquinone system which shows 
two critical end-points (Smits, A., 1905, ii, 234), a number of 
binary systems were examined. These include (1) ether—alizarin, 
for which the first critical end-point p was found to be 196°4° and 
37°5 atms. The second point, g, could only be approximated to 
258° on account of the impossibility of observing the meniscus 
in the dark red mass. (2) Ether—hexachlorobenzene; in this 
case the solubility appeared to be so great that the three-phase 
curve does not meet the plait point curve. (3) Ether—sophthalic 
acid ; the point p lies at 196°1° and 36°8 atms., but g could not be 
determined on account of the decomposition of the acid. 
(4) Hexane-anthraquinone; this system shows no critical end- 
points. (5) The systems naphthalene—carbon dioxide and diphenyl- 
carbon dioxide both show the point p, but in both cases the three. 
phase curve starting from the triple point of the solid substance 
had a steep rise which led to the conclusion that the systems were 
analogous to the system diphenylamine—carbon dioxide. Finally, 
the system naphthalene-ethane was investigated. The following 
data were first obtained: critical temperature of ethane, 32°32°; 
critical pressure, 48°13 atms. The point gq lies at 57°4° and 124°8 
atms., and p at 39°40° and 52°89 atms. The full diagram of the 
equilibrium is given for the system along with the details of all 
the peculiar points. J. F. 8. 


Avidity Determinations in.Non-aqueous Solutions by the 
Polarimetric Method. II. Acids. FE. Rimpacn and H. Horsters 
(Zeitsch. physikal. Chem., 1914, 88, 271290. Compare A., 191], 
ii, 869).—A series of avidity determinations have been made in 
98% alcohol solution for the following acids: benzoic; o-, m-, and 
p-hydroxybenzoic ; o-, m-, and p-chlorobenzoic ; o-, m-, and p-bromo- 
benzoic; o-, m-, and pnitrobenzoic; o-, m-, and paminobenzoic; 
o-, m-, and ptoluic; 2:4-dinitrobenzoic; and 3:5-dinitrobenzoic 
acid. The method consists in allowing the acid in question to 
compete with an optically active acid for an optically inactive 
base in a polarimeter tube, and from the change in the angle of 
rotation calculating the partition of the base between the two acids. 
In the present experiments d-mandelic acid was used as the com- 
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parison acid, and piperidine as the base. A number of corrections 
have to be applied to the experimental figures to compensate for 
ths influence of the various substances on the rotation of mandelic 
acid. In other respects the method is the same as that previously 
employed for bases (Joc. cit.). The avidity of both acids and bases 
in alcoholic solution corresponds with the values in water solution. 
Many of the anomalies which occur in water solution are not found 
in alcohol solution. It is shown that during the period required 
for the determination there is no formation of esters by the solvent 
and the acids employed. J. F. 8. 


Velocities of Flame in Mixtures of Methane and Air. II. 
Apert Parker (7’., 1915, 10'7, 328—337).—In continuation of the 
work of Parker and Rhead (T., 1914, 105, 2150), a study has been 
made of the velocities of flame in mixtures of methane and air in 
glass tubes with internal diameters of 1°25, 2°65, 5°15, and 9°0 cm., 
and in an iron tube, 17°5 cm. in diameter. The measurements were 
made by a slight modification of Parker and Rhead’s method, and 
the mixtures contained from 5°7% to 12% of methane. Curves of 
the initial velocities, constructed by plotting percentages of methane 
against initial uniform velocities, show that the velocities increase 
considerably with the diameter of the tube, and that the limiting 
diameter cannot be less than 17°5 cm. The probable value of the 
limiting diameter is not much above 20 cm., but in a tube of this 
size the velocity is only 1% greater than in a tube of 15 cm. 
diameter. 

Experiments are described which show that by using different 
coils, different initial velocities are obtained, and that a variation 
in the type of spark also affects the initial velocity. It is pointed 
out that in order to obtain the normal initial velocities in mixtures 
of methane and air, it is necessary that the source of ignition 
should give no impetus to the propagation. An electric spark 
seems to induce a more rapid initial inflammation than other modes 
of ignition, such as adiabatic compression, and it is possible that 
the initial inflammation induced by a spark will always travel above 
the “normal” velocity. 

A reply is made to Wheeler’s criticism (T., 1914, 105, 2613) of 
Parker and Rhead’s paper (Joc. cit.). E. G. 


Relationship between MJHlectrolytic and Pure Ohemical 
Processes. III. D. Reicuenstetn (Zettsch. Elektrochem., 1914, 20, 
406—417. Compare A., 1914, ii, 23).—In a previous communica- 
tion it was shown (Joc. cit.) that passivity of metals is analogous 
to those chemical reactions which, with increasing concentration of 
one of the reacting substances, at first show an increasing velocity 
of reaction, and then a steadily decreasing reaction velocity. A 
number of such reactions are considered in the present paper, and 
a mathematical representation of the rate of solution of metals in 
a mixture of sulphuric acid and hydrogen peroxide is deduced. It 
is shown that the solution of nickel in such a solution is to be 
regarded as taking place in the four stages: (a) adsorption of 
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hydrogen peroxide, (b) H,0O,—>H,0+0, (c) 20—>0,, and 
(dz) Ni+O+2H'—>Ni''+H,0. The reaction } takes place slowly ; 
its velocity is of the same order as that of c and d. The reaction 
e leads to the accumulation of oxygen in the electrode volume. 
With small concentrations of acid both 6 and e¢ bring about a 
slowly increasing passivity of the metal. A number of experiments 
are described on the rate of solution of nickel and copper in 
solutions of sulphuric acid and hydrogen peroxide of varying 
concentrations. . In a solution containing 0°970N-H,U, and 
0°045N-H,SO, nickel becomes passive in ninety minutes, whereas in 
0°423N-H,O, and 0°057N-H,SO, one hundred and seventy minutes 
are necessary. The constant velocity of solution of nickel, which 
is independent of the time, can also be reached from the passive 
side. J. F. 8. 


Piezochemical Studies. XIII. The Influence of Pressure 
on the Velocity of Reaction in Condensed Systems. II. Ernst 
Conen and H. F. G. Katser (Zeitsch. physikal. Chem.. 1915, 89, 
338—364. Compare A., 1911, ii, 23; 1913, ii, 687, 690).—The 
rate of hydrolysis of a 0°01N-solution of ethyl acetate by a 
0°01N-solution of sodium hydroxide has been determined at 2°40° 
and at pressures varying from 1—1500 atmospheres. The pressure 
regulator and apparatus is the same as that previously described 
(loc. cit.). A thermostat is described, which is capable of giving a 
temperature constant to 0°01°. The measurements were made by 
two methods: (1) a titrimetric method, in which it is shown that 
similarity of experimental conditions is essential for concordant 
results, and (2) an electrical method which depends on measurement 
of the change of conductivity of the solutions. In the former 
method the solutions have to be removed from the pressure chamber 
for titration, whilst in the latter the concentration of the solution 
is determined whilst still under pressure. Both methods give 
results of the same order of accuracy as that obtained at atmo- 
spheric pressure. It is shown that the reaction constant increases 
with the pressure, and at 1500 atms. pressure is 37°4% larger than 
at ordinary pressure. The experimental results at the various 
pressures are obtained from the equation k,=a+ bp, and also from 
the van’t Hoff equation, d.l.k/dp=constant. J. F. 8. 


Kinetics of the Action of Potassium Xanthate on Chloro- 
acetates and Chloroacetamide.. Bror Hotmpere (Zeitsch. physikal. 
Chem., 1914, 88, 385—400).—The velocity of reaction of sodium, 
potassium, strontium, and barium chloroacetates and chloroacet- 
amide on potassium xanthate has been determined, and also the 
influence of small quantities of the chlorides of the same metals on 
the rate of reaction. It is shown that the simple reactions are 
strictly bimolecular, and are to be represented by the equations: 


(i) '/O-CO-CH,Cl + /8-CS-OEt =/0-CO-CH,-S-CS-OEt. 
(ii) MO-CO-CH,Cl + /S:CS-OEt = MO-CO-CH,-S-CS-OEt + Cl’. 
(iii) ‘O-CO-CH,Cl + MS-CS-OEt=/0-CO-CH,"S-CS-OEt + MCI, 
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and (iv) MO-CO-CH,Cl+ MS-CS-OEt = 
MO-CO:-CH,°S-CS8:OEt + MCI, 
in the case of the chloroacetates, and 

(v) H,N-CO-CH,Cl +/8S-CS:OEt= 

H,N-CO-CH,°S-CS:OEt + Cl’, 
and (vi) H,N*CO-CH,Cl+MS-CS-OEt= 
H,N-CO-CH,°S-CS-OEt + MCI, 
in the case of chloroacetamide. 

The reactions (iv) and (vi) are regarded as taking place very 
slowly, so that in the case of the chloroacetates it is to be expected 
that a relationship of the type C=P+Q(M/°) will exist between the 
equilibrium constant (C) and the concentration of the metal ion 
M’. In the case of the univalent ions sodium and potassium this 
equation takes the form C=0°0151+0°022M", where M° is the 
concentration of sodium or potassium ions, and in the case of the 
strontium and barium the expression is: 

C=0°0181 + 0°022[K*] + 0°034[Ba’]. 

In the case of chloroacetamide the presence of metal ions does not 
affect the velocity of reaction. The velocity constant in this case 
is 0°0952, very much larger than that of the simple chloroacetate 
reaction, which is 0°0197. J. F. 8. 


Glycolysis. IV. The Influence of Catalysts on Oxidative 
Glycolysis. WuitHeLm Beyset and Warner Lés (Biochem. Zettsch., 
1915, 68, 368—401).—The rate of oxidation of dextrose, formalde- 
hyde, and glycollaldehyde by hydrogen peroxide is increased by 
phosphates. This is a catalysis of the hydroxyl-ion action by the 
phosphate arions, which are not replaceable by glycine or boric acid 
anions, even when all solutions employed have the same hydroxyl- 
ion concentration. The rate can be increased by increasing the 
concentration of the phosphates, especially when the [H*] concentra- 
tion exponent is about 7°4—7°5, that is, about that of the blood. 
Glycine inhibits slightly the oxidation, but boric acid does not. 
The products of oxidation of the sugar in the presence of phosphates 
include hydroxy-acids, formic and carbonic acids, formed from 
the scission products, a pentose and formaldehyde. Formaldehyde 
and glycollaldehyde behave, as regards the phosphate action, much 
in the same way as the sugar. 8. B. S. 


Velocity of Solution of Molecular Layers. Grorc von HEvesy 
and EvisaBetH Rona (Zeitsch. physikal. Chem., 1915, 89. 294—305),— 
The rate of solution of a mixture of thorium-B and thorium-C has 
been determined in water, nitric acid of various strengths from 
10-®N to 10, and in nitric acid containing glycerol. The molecular 
layer was prepared by allowing thorium emanation to deposit its 
decomposition products en thin quartz plates. The velocity of solu- 
tion was determined by measuring the rate of change of the 
B-activity. It is shown that the rate of solution of molecular layers 
follows the same laws as layers of finite thickness, thus: 

dz/dt=D/8 .OF(c,—e), 
where 6 is the thickness of the surface layer, F the proportionality 
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factor, D the coefficient of diffusion, O the surface, c, the concentra- 
tion of a saturated solution, and c the concentration of the solution. 
The rate of solution of lead and bismuth isotopes in nitric acid 
increases with the concentration of the acid, with decrease in the 
viscosity, and with the absolute solubility of the salt. The presence 
of lead ions in the solution decreases the rate of solution of the 
lead isotope (thorium-B) without affecting the bismuth isotope 
(thorium-C). It is shown that the interchange of solid molecules 
of lead chloride with dissclved molecules can be determined by use 
of thorium-B as an indicator. In an addendum to the paper the 
solubility of lead chromate is determined, using thorium-P as indi- 
cator ; the value found is 2°0x 10-7 gram mols. per litre, a value 
which is well in agreement with the values found by other methods. 
J. F. 8. 


Influence of Temperature in Acid Catalysis. Hucnu Srorr 
Taytor (J. Amer. Chem. Soc., 1915. 3'7, 551—557).—A study of 
recent papers on the catalysis of esters, and especially those of 
Dawson ard Powis (T., 1913, 103, 2135) and Lamble and Lewis 
(T., 1914, 105, 2330), has led the author to the conclusion that 
the ratio of the catalytic activities of the non-dissociated molecule 
of the acid and the hydrogen ion does not possess a considerable 
temperature-coefficient, such as has been suggested by McBain and 
Coleman (T., 1914, 105, 1520), but that, on the contrary, it is 
independent of temperature. This has now been confirmed by deter- 
minations of the velocity of hydrolysis of ethyl acetate with 0°1¥- 
hydrochloric acid, alone and in presence of potassium chloride at 
0°, 25°, and 40°. The importance of a consideration of the activity 
of the non-dissociated molecule in calculations of reaction constants 
in acid catalyses is emphasised. E. G. 


Experimental Confirmation of the New Theory of Allotropy. 
IIa. A. Smits and S. C. Boxnorst (Zettsch. physikal. Chem., 1914, 88, 
608—621. Compare A., 1913, ii, 393, 933)—A number of experi- 
mental methods of proving the authors’ theory of allotropy are 
given. These all depend on the effect of a previous treatment on 
the physical properties of such substances as come within the scope 
of the theory. A number of examples of such determinations are 
quoted, which all tend to support the theory. Particular weight 
is laid on the statement of Benedicks (7. Zron and Steel Inst., 1912, 
No. 2, 442), in which four types of allotropy are differentiated. 
These four types are shown by the authors to be in accord with 
their theory. A number of experiments are described dealing with 
the different behaviour of white phosphorus after different treat- 
ment. Thus the freezing point is shown to depend on the previous 
treatment. Phosphorus which has been melted and slowly cooled 
can be kept in a molten metastable condition for several days, whilst 
phosphorus which has been rapidly cooled solidifies almost at once. 
These differences are shown to be in keeping with the theory of 
allotropy. J. F.S. 
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The Cyclic Evolution of the Chemical Elements. F. H. 
Lorine (Chem. News, 1915, 111, 157—159).—It is suggested that the 
evolution of the elements may be represented by means of a cyclic 
diagram similar in type to the hysteresis curve which shows the 
changes in magnetism when the magnetising force is periodically 
withdrawn and re-applied during its general progressive variation. 
In conformity with Crookes’ views of the genesis of the elements, 
the elements are assumed to be formed where time-breaks occur in 
the continuity of the flow of energy. These time-breaks correspond 
with subordinate loops in the general cyclic curve. H. M. D. 


Twenty-second Annual Report of the [American] Committee 
on Atomic Weights. Determinations Published during 1914. 
Grecory Paut Baxter (J. Amer. Chem. Soc., 1915, 3'7, 407—417).— 
A review of the work published during 1914 on atomic weights, 
including those of oxygen, nitrogen, chlorine, neon, carbon, sulphur, 
silver, iodine, barium, nickel, cadmium, mercury, vanadium, tel- 
lurium, radioactive lead, uranium, and neoytterbium. E. G. 


The Periodic System and Periodicity in Properties. A. 
VosmaER (Chem. Weekblad, 1915, 263—268)—An essay on the 
periodic system, giving curves illustrating the periodicity of atomic 
volume, specific gravity, atomic weight, specific heat, melting point, 
coefficient of expansion, and specific conductivity. A. J. 


Dissociation of Hydrogen into Atoms. II. Calculation of 
the Degree of Dissociation and the;Heat*of Formation. Irvine 
Lanomurr (J. Amer. Chem. Soc., 1915, 3'7, 417—458)—Langmuir and 
Mackay (A., 1914, ii, 717) have measured the losses of heat from 
tungsten wires in hydrogen at pressures from 0°01 mm. up to 
ordinary atmospheric pressure. The results of these experiments 
have now been applied to the calculation of the degree of dissocia- 
tion and the heat of formation of molecular hydrogen. 

It is suggested that the dissociation of the hydrogen does not 
occur in the space around the wire, but takes place only among the 
hydrogen molecules which have been absorbed by the metal, and 
that within the metal the reaction is so rapid that equilibrium may 
be assumed to prevail at all times. The equilibrium constant within 
the metal may, however, be different from that in the gas phase. 
It ig assumed that the hydrogen does not have to diffuse through 
an adsorption film on the surface of the wire, but that absorption 
takes place by the collision of the molecules or atoms with the 
surface; a certain fraction, a,, of the molecules is thus absorbed, 
whilst the fraction 1—a, is reflected, and similarly of the atoms 
striking the surface the fraction, a,, is absorbed. The partial 
pressure of atomic hydrogen immediately around the wire depends 
on (1) the rate at which atomic hydrogen escapes from the wire, 
(2) the rate at which atomic hydrogen is absorbed by the wire, and 
(3) the rate at which it can diffuse away from the wire. 

On the basis of these considerations the following equation has 
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been developed for the calculation of the dissociation constant, K 
(in the gas phase) : 
K=[(W /q)(P/D+1/a,)°}/[P—(W/q)(P/D+1/a)), 

where W is the heat carried from the filament by dissociation, 
q the heat of reaction, D the diffusion-coefficient, and P the total 
pressure. The values of K, q, D, a, and a, which were found to 
give the best agreement between experiment and theory were as 
follows: For the dissociation constant log,,K =7'77 —19700/7, 
whence it is calculated that the degree of dissociation at 760 mm. 
is 0°0033 at 2000°, 0°014 at 2300°, 0°031 at 2500°, 0°17 at 3100°, 
and 0°34 at 3500° (abs. temp.). The heat of reaction at constant 
volume for 2H =H, is 84,000 cal., or at constant pressure 90,000 
cal. at 3000° (abs. temp.). The diffusion-coefficient of atomic 
hydrogen in molecular hydrogen, D, is found to be 2°14 x 10-87%, 
which is 4°2 times as great as that calculated previously (A., 1912, 
ii, 827); this difference is accounted for on the supposition that 
the hydrogen molecules are more or less “transparent” to hydro- 
gen atoms. The coefficient a, has a constant value of 1, whilst 
a, appears to be constant and of the value 0°68, or, in other words, 
all the hydrogen atoms striking the wire are absorbed by it, and 
68% of all the hydrogen molecules are absorbed. 

Experiments on the losses of heat from tungsten wires in mix- 
tures of nitrogen and hydrogen give results in harmony with the 
theory ; the diffusion-coefficient of hydrogen atoms through nitrogen 
is found to be D=2°5(7/273)3, which agrees well with the value 


calculated by the kinetic theory. E. G. 


The Relative Dimensions of Molecules. A. O. Ranxrye (Phil. 
Mag.. 1915, [vi], 29, 552—555)—According to Sutherland the 
viscosity of a gas is proportional to 73/(1+C/T7T), where 7 is the 
absolute temperature and C a constant. In calculating the mole- 
cular dimensions from the viscosity, it follows that the molecular 
radius, as estimated according to the simple kinetic theory, must 
be diminished in the ratio (1+C/7)!:1, in order to obtain the 
true radius. 

By making use of the author’s data for the viscosity of the 
halogens and the inert gases, the following values are obtained 
for the molecular radii: chlorine, 1°60; bromine, 1°71; iodine, 
1°88; argon, 1°28; krypton, 1°38; xenon, 1°53 x 10-8 em. .The ratio 
of the radii for chlorine and argon is 1°25, for bromine and kryp- 
ton 1°24, and for iodine and xenon 1°23. Assuming that the 
molecules are spherical, it follows that the halogen molecules have 
practically twice the volume of the corresponding inert gas 
molecules. 

It is also shown that the ratio of the constant C in Sutherland’s 
equation for corresponding members of the halogen and inert 
series of elements is constant and equal to 2°3. The constant C, 
it may be noted, affords a measure of the work done against the 
attractive forces in separating to an infinite distance two molecules 


originally in contact. H. M. D. 
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Molecular Attraction. II. K. K. Jirvinen (Zeitsch. physikal. 
Chem., 1914, 88, 428—450. Compare A., 1913, ii, 293).—The 
formula F=m*k/r>, in which the symbols have the meanings pre- 
viously given (/oc. cit.), is accepted for the molecular attraction, 
and values calculated from the various formule derived from it are 
compared with experimental data. It is shown that this expres- 
sion only holds for the cases where the middle points of the attrac- 
tion coincide with the centres of the atoms; in the case of mole- 
cular attraction the formula must be changed to one of the form 
F=m’k/(r—br,)°, in which 6 is a constant, r the distance between 
the molecules, and r, the diameter of the molecules. The formula 
C,/Wita=constant derived from the above formula (loc. cit.) 
agrees with the experimental values when the theoretical value of 
the constant is employed, namely, 1°29 for monatomic substances 
and 1°63 for polyatomic substances. A complicated formula is 
deduced for the heat of vaporisation at various temperatures; this 
is shown to agree with fact at temperatures in the region of the 
critical point. The attraction constant & is calculated for a large 
number of substances, and it is shown that the product ks is a 
constant for a large number of substances; s is the density at the 
boiling point. Associated substances and most inorganic sub- 
stances, however, do not give constant values. The conclusion is 
drawn from this that the molecular attraction between equal 
volumes of all substances is the same, a statement which is taken 
to point to a uniform material as the basis of all elements. 

J. F. 8. 


New Form of Sulphuric Acid Drying Vessel. Eart or 
Berketty and E. G. J. Hartiey (Phil. Mag., 1915, [vi], 29, 
609—613).—In connexion with measurements of the vapour pres- 
sure of aqueous solutions by the dynamic method, some experi- 
ments have been made which show that moist air can be dried as 
efficiently by sulphuric acid as by phosphoric oxide. The air need 
not be bubbled through the acid; it is sufficient to lead the gas 
over the surface of the liquid. A suitable and efficient form of 
apparatus is described, which consists of four horizontal tubes 
each 22 cm. long and 2 cm. internal diameter. These tubes are 
about half filled with acid, and experiments have shown that the 
moisture is almost completely absorbed in the first of the four 
compartments. 

A new form of phosphoric oxide tube is also described. 

H. M. D. 


Safety Arrangement for Working with Poisonous or 
Odourous Gases. Fritz Henpen (Chem. Zeit., 1914, 38, 1009).— 
Description of a gas-washing bottle, which is surmounted by a 
safety bulb into which the washing liquid is driven by the gas 
in case of a stoppage, and through which the gas itself can escape 
by means of a safety outlet into the fume chamber. When it 
is not necessary to wash the gas a slightly modified form of 
apparatus is available. It then functions practically as a mano 
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meter flask, and any slight alteration in the pressure or rate of 
flow of the gas is immediately obvious by the alteration in the 
height of the liquid (sulphuric acid, for example) in the tube 
leading from the flask itself, through which the gas is passing, into 
the upper safety bulb, and, of course, a complete stoppage would, 
as with the washing bottle, drive the liquid into this bulb, and 


eventually permit the gas to escape through the safety outlet. 
G. F. M. 


A New Blowing Pump. Henri Vicrevx (Bull. Soc. chim., 1915, 
liv], 17, 41—43).—A description of a simple water-pump capable 
of delivering air at the rate of 400 litres an hour under a pressure 
of 110 mm. of mercury with a water pressure of 24 metres. The 
pump can be adapted for use with comparatively low water 
pressures. W. G. 


Inorganic Chemistry. 


Recent Work in Inorganic Chemistry. Jas. Lewis Hows (J. 
Amer. Chem. Soc., 1915, 3'7, 536—549).—A review of the progress 
made in inorganic chemistry in 1914. E. G. 


Firing of Gases by Adiabatic Compression. III. Ignition- 
points of Mixtures of Electrolytic Gas with Argon. Ratio of 
the Specific Heat for Nitrogen and Hydrogen. James Murray 
Crorts (T., 1915, 107, 290-—305).—Dixon and Crofts (T., 1914, 
105, 2036) have described an apparatus by means of which 
gaseous mixtures may be fired by adiabatic compression. The 
ignition-points of mixtures of electrolytic gas with oxygen, hydro- 
gen, or nitrogen were calculated from the formula 

,/7,=(V,/V2)71, 

where V, and V, denote the initial and final volumes of the com- 
pressed gases, 7', and 7’, the initial and final temperatures on the 
absolute scale, and y the ratio of the specific heat of a gas at 
constant pressure to that at constant volume. All the gases were 
diatomic, and for y the value 1°4 was adopted. The results showed 
that the addition of hydrogen or nitrogen to electrolytic gas 
increases the ignition temperature in proportion to the amount of 
gas added. 

The present experiments were undertaken with a view to deter- 
mine the effect of argon, a monatomic gas, on the ignition-point in 
comparison with that of nitrogen and that of hydrogen. The 
ignition-points were calculated on the assumption that in the case 
of argon y=1°666. The results were similar to those obtained with 
nitrogen and hydrogen, the ignition-point being increased in pro- 
portion to the amount of argon added. A recalculation of the 
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ignition-point of electrolytic gas has given the value 520° instead 
of 526° (Dixon and Crofts, loc. cit.). The ignition-points of 
mixtures, 2H,+O,+ aA, are given by the formula 520+ 13z. 
Since it is probable that nitrogen or excess of hydrogen acts in 
the mixtures as an inert gas, it may be assumed that the actual 
ignition-points of these mixtures are close to those found for the 
corresponding argon mixture. On this basis, values of y and C, 
for nitrogen and hydrogen have been calculated. The mean value 
of C, for nitrogen is expressed by the formula C,=4°7 + 0°0004¢ 


and that for hydrogen by the formula _ 
C,=4'7 + 0°001¢ — 0°0000002¢2. E. G. 


(15. ¢) 


Firing of Gases by Adiabatic Compression. IV. Ignition- 
points of Mixtures of Electrolytic Gas with Carbon Dioxide. 
Ratio of the Specific Heats for Carbon Dioxide. James 
Murray Crorts (T., 1915, 107, 306—313).—The work on the 
firing of gases by adiabatic compression (preceding abstract) has 
been extended to mixtures of electrolytic gas with carbon dioxide, 
a triatomic gas. When the values of y for carbon dioxide, recorded 
by various authors, are applied to the experimental data, a series 
of ignition-points is obtained, which do not agree with those 
obtained from the argon series, and the values for y and C, were 
therefore calculated by the method used in the case of nitrogen 
and hydrogen (loc. cit.). 

Experiments carried out to ascertain whether any part of the 
carbon dioxide is reduced to carbon monoxide on the explosion of 
the mixture showed that very little, if any, reduction takes place. 

The ignition points for mixtures of 2H,+0O, with CO,, 2CO,, 
3CO,, and 4CO, have been determined, and the values of y and C, 
calculated in each case. The values found for C, may be expressed 
by the formula C,=6°6 + 0°0023¢. E. G. 


(15.) 


Iodine Salts. Fr. Ficuter and Hans Kappever (Zeitsch. anorg. 
Chem., 1915, 91, 134—144. Compare Kappeler, A., 1912, ii, 39).— 
[With Epvarp KrummenacueEr.|—Jodine perchlorate, 

1(Cl0,)3,2H,O, 
prepared by dissolving iodine in anhydrous perchloric acid cooled 
by ice and salt, and oxidising with ozone, separates in greenish- 
yellow needles, which may be washed with cold perchloric acid. 
The water arises from the reaction with ozone: 
I, + 6HCIO, + O, = 21(C10,), + 3H,0. 

Water of crystallisation is also present in basic iodine sulphate. 
The salt is very readily decomposed by water. 

[With Lovis Hetrer.|—Jodine sulphate, I,(SO,)3, is prepared 
by heating the basic sulphate with sulphur trioxide in a sealed 
tube for one hundred and forty hours at 100—120°. The solid 
contents are then placed on a porous plate in a vacuum desiccator 
over sulphuric acid. Yellow crystals are thus obtained. 

Iodine iodate, I(10;);, formerly prepared by the action of ozone 
on iodine, may be obtained by warming iodic acid with concen- 


ii. 254 ABSTRACTS OF CHEMICAL PAPERS. 


trated phosphoric acid (D 1°70). Oxygen, and then iodine, is 
evolved, and a yellowish-white precipitate is obtained. It is washed 
with sulphuric acid and drained on a porous plate. 

The supposed compounds ms and 1,0,,38O0, have no exist- 
ence. C. H. D. 


A Third and Fourth Variety of Sulphur Molecule. IV. 
Engel’s Sulphur. A. H. W. Arsen (Zeitsch. physikal. Chem., 1914, 
88, 321—379. Compare A., 1914, ii, 121).—As the result of a 
large number of solubility, transition temperature, density, vis- 
cosity, refractivity, molecular weight, and other determinations it 
is shown that in addition to S,, ordinary rhombic sulphur, and S,, 
insoluble amorphous sulphur, two other varieties of sulphur exist 
which are different from the foregoing either in molecular size or 
in molecular constitution. Of these one was discovered by Magnus 
(S,) and the other by Engel (Sy) (A., 1891, 976). S, is formed 
when sulphur is heated at above its melting point and then 
rapidly cooled. It is also formed by warming solutions of S, in 
sulphur chloride, but in other solvents, such as carbon disulphide, 
the rate of formation of S, from S, is very slow. Determinations 
have been made of the amount of S, formed when sulphur is 
heated at various temperatures either with or without the addition 
of 2% of iodine. Solutions of S, differ from solutions of S, in their 
strong yellow colour. S, is obtained when a strong solution of 
hydrochloric acid at 0° is added to a cold solution of sodium 
thiosulphate and the aqueous solution shaken with toluene. 
From the toluene solution S, crystallises after a short time. 
This form of sulphur is characterised by its orange-yellow colour, 
and also by its crystal form. Its solutions are yellow-coloured, but 
not so strongly as those of S,. The difference of S, and S, is 
definitely proved by the solubility of the two forms. It is diffi- 
cult to prove the difference of §, and Ss from S,, since 8, is an 
insoluble substance, and consequently either S, or S, could be 
identical with S, if S, exists in an unstable soluble form and the 
separation of the stable insoluble S, takes place slowly. Such a 
metastable form of S, exists. The usual insoluble form of S, is 
not amorphous, but crystalline, and a liquid form of 8S, is also 
known. It is therefore possible that this liquid S, is soluble, 
and that a solution of S, or S, is in reality a solution of liquid 
S, Against this possibility, however, the following points are 
conclusive: (1) Amorphous liquid S, is insoluble. (2) Crystalline 
S, separates easily from solutions if S, or Ss is shaken with 
potassium hydroxide, or when solutions of Ss are shaken with 
ammonia, or when solutions of S, and S, are submitted to the 
rae of light. (3) Solutions of S, in sulphur chloride soy! 
deposit S,, whereas S, is rapidly deposited from a hot solution gf 
S, in sulphur chloride on cooling. Hence it follows that S,, Si, 
S., and S, represent four different molecules. 8S, is Se, Ss is S, 
S, is probably S,. Solutions of S, and Sy are stable in the dark, 
but the addition of S, causes a separation of S, The quantity of 
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S, which separates is proportional to the quantity of S, added 
and to the quantity of S, and S, present in the solution. The 
deposition takes place more slowly at 0° than at 25°, and is 
slower from a solution of Sy than from one of S,. The separation 
is much slower from carbon disulphide solutions than from toluene 
solutions. S, and Ss, are converted partly into S, and partly 
into S, on shaking their solutions with potassium hydroxide solu- 
tion. The same change occurs with ammonia, and the change 
takes place four times as quickly with Sy as with Sx. If a solution 
of ammonia in toluene is used, practically no S, is formed, but 
only S,, and here also the change occurs four times as quickly 
with S, as with S,. Solid S, changes slowly in the dark into 
S, and S,. The transition takes place more rapidly in the light 
than in the dark, the amount of S, formed being practically the 
same in both cases, whereas the amount of S, is much greater in 
the light. In a solution of Ss, a small deposition of §, occurs 
when submitted to light, but no formation of §,. On the other 
hand S, is rapidly converted into S, on being submitted to light. 
The density, viscosity, and refractive index of solutions of S, Sr, 
and Sy differ only slightly from one another. On allowing the 
three forms to act on silver and mercury, it is shown that S, acts 
most rapidly and S,4 more slowly, and that the presence of Se 
retards the action of S,. During the action on the metals, S, is 
transformed into S,, and in the same way S,, is transformed into 
S,, but more slowly. In the preparation of S, in toluene solution, 
in addition to 8, and S,, a further molecular variety is also 
present. This has temporarily been termed S,, and in all proba- 
bility is identical with S,. J. F. 8. 


A New Method for the Preparation of Colloidal Selenium. 
A. GuTBrer and Ferpinanp Encerorr (Kolloid. Zeitsch., 1914, 15, 
193—201, 210—216).—The action of water on the compounds 
formed by selenium with bromine has been examined, and it is 
shown that the decomposition of hydrogen selenium hexabromide, 
H,SeBr,z, may be conveniently employed in the preparation of a 
colloidal solution of selenium. 

Selenium bromide, Se,Br,, decomposes in contact with water 
according to the equation 2Se,Br,+2H,O0=3Se+Se0,+4HBr. A 
small proportion of the selenium passes into solution, but the 
majority is precipitated. The bromide is apparently unacted on 
by concentrated hydrobromic acid, but if the acid is gently heated, 
the selenium bromide dissolves to a small extent, for on cooling 
and diluting the acid solution, selenium separates out in the 
colloidal form. 

Selenium tetrabromide, SeBr,, dissolves in water, but much more 
readily in hydrobromic acid, and on dilution of the acid solution, 
colloidal selenium is formed. 

Selenium oxybromide, SeOBr, (compare Glauser, A., 1913, ii, 
403) could not be obtained in pure condition. The substance, 
prepared according to the method described by Glauser, decom- 
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poses on contact with water with the formation of a colloidal 
solution of selenium and the separation of Se,Br, in the form of 
oily drops. 

Hydrogen selenium hexabromide is obtained by the action of 
bromine on finely divided selenium in presence of concentrated 
hydrobromic acid (D 1°45). The bromine is added slowly to the 
mixture, which is kept cool during the reaction. On keeping for 
some hours, the hexabromide separates in the form of dark red 
crystals, which dissolve in hydrobromic acid, forming a solution 
which is quite stable in the absence of light. On dilution of this 
solution, selenium separates in a colloidal form. The changes 
taking place may be represented by the equations: 

(1) H,SeBr, + 3H,O = H,SeO, + 6HBr, 
and (2) H,SeBr,+ H,O=Se+ Br,+ 3HBr+ HBr0O. 
The colloidal solution of selenium which is thus obtained may be 
purified by dialysis. By the addition of 1% of gum arabic the 
stability of the colloidal selenium is greatly increased. H. M. D. 


Anhydrous Hydrazine. II. Electrolysis of a Solution of 
Sodium Hydrazide in Anhydrous Hydrazine. T. W. B. We.su 
(J. Amer. Chem. Soc,, 1915, 3'7, 497—508).—When anhydrous hydr- 
azine prepared by means of the apparatus described by Hale and 
Shetterly (A., 1911, ii, 718) is treated with sodium or sodamide, 
it yields explosive products. Evidence has been obtained of the 
existence of the hydrazides NaN,H, and Na,N,Hp. 

On the electrolysis of solutions of sodium hydrazide in anhydrous 
hydrazine, nitrogen and hydrogen appeared at both the anode and 
cathode. For each atom of copper deposited on the coulometer 
cathode, 1:1—1°5 atoms of nitrogen were liberated at the anode 
when the solutions were fairly dilute, but in the case of more 
concentrated solutions the ratio Cu: N was lower, and had an 
average value of 1 : 2°4. E. G. 


Compounds of Arsenious Oxide. I. The System 
H,O—As,0,-NH,. F. A. H. Scuremnemakers and Miss W. C. 
pDE Baat (Proc. K. Akal. Wetensch. Amsterdam, 1915, 17, 1111—1115). 
—The equilibrium curves of the system H,O-As,0O,-NH, have 
been determined at 30°. From the results it is shown that at this 
temperature the salt NH,AsO,, and probably NH,°H,AsOg, exist. 

J. F. 8. 


Colloidal Arsenates. G. Kiemp and J. Gyuwat (Kolloid. Zeitsch., 
1914, 15, 202—-203).—By the successive addition of ammonium 
sulphate, acetic acid, and excess of sodium arsenate to solutions 
of zinc, ferrous, manganous, cobalt, cadmium, and calcium salts, 
colloidal solutions of the arsenates of these metals have been 
obtained in the form of opalescent jellies. Crystals separate 
from these jellies when kept for some time. In the absence of 
ammonium sulphate and acetic acid, the above-mentioned salt 
solutions yield gelatinous precipitates, but jellies are not obtained 
under these circumstances. H. M. D. 
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Flames. ALtrreD Reis (Zeitsch. physikal. Chem., 1914, 88, 
513—568. Compare A., 1911, ii, 483; 1913, ii, 1050).—The 
ammonia-oxygen and cyanogen-air and cyanogen—oxygen flames 
have been very fully investigated. In the case of the first-named 
flame it is shown that the limits of explosion are above 80% of 
ammonia and below 15% of ammonia. The temperature of the 
region between the two zones of the divided flame has been 
measured by a Holborn-Kurlbaum pyrometer, and the following 
values obtained: 1 mm. above the inner cone, 1830°; 2 mm. above, 
1670°; 10 mm. above, 1400°; 38 mm. above, 1000°; 63 mm. above, 
815°. The composition of the gaseous products from the inner 
cone has been determined, and the decomposition of ammonia in 
the region between the two cones investigated. A number of 
similar experiments are described for the cyanogen flames, and it 
is shown that the combustion of cyanogen in oxygen belongs to the 
small group of reactions which are uninfluenced by the presence 
of small quantities of water. Further, in consequence of the 
diatomic character of the products of combustion in the inner 
cone, the cyanogen—oxygen flame is to be differentiated from most 
other flames, and, as a result, has a particularly high tempera- 
ture, and the gases from the inner cone are very similar to those 
of the carbon are flame. The spectra of the inner cone and the 
space between the two cones of divided flames have been photo- 
graphed by means of a Hilger quartz spectrograph. These deter- 
minations were made for the following flames: cyanogen—oxygen, 
acetylene—-oxygen, coal gas—air, hydrogen-oxygen, and ammonia— 
oxygen. Diagrams of the spectra are given in the paper, and a 
discussion of the results entered into, chiefly in respect of the 
constitution of the material in the space between the zones. 


J. F. 8S. 


The Inner Cone of Divided Hydrocarbon Flames. Nicouat 
Busnov (Zeitsch. physikal. Chem., 1914, 88, 641—670).—A series of 
analyses have been made of the products of combustion from the 
inner cone of flames, of benzene-air, ether—air, and coal gas—air. 
The gases for analysis were withdrawn by means of a Silver capil- 
lary tube from various positions on the outside of the inner cone 
and at various heights above it. From the results the value of 
K=H,0.CO/CO,.H, was calculated. It is also shown that the 
products of combustion taken from the outside of the base of the 
inner cone contain oxygen, whereas at the apex of the cone none 
is to be found. The temperature of the flames calculated from the 
experiments and those from calorimetric determinations are com- 
pared. A further series of experiments have been carried out 
with cooled coal-gas flames. These have been obtained by using a 
mixture of air and nitrogen instead of air, and since the tempera- 
ture of these flames is 150—200° below that of ordinary coal-gas 
flames, it follows that a dissociation of carbon dioxide cannot take 
place here. Consequently, the presence of oxygen in the products 
of combustion is not to be ascribed to the thermodynamic equili- 
brium, but rather to an incomplete combination in the reaction. 
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It has been shown that the combustion of carbon monoxide is a 
relatively slow process, and from the present work it follows that 
the reaction 2H,+O, at relatively low temperatures and oxygen 
concentrations must take place still more slowly. J. F. 8. 


Solubility of Carbon Dioxide in Water in the Presence of 
Starch. ALEXANDER FinpLay and Owen Rays Howe tt (T., 1915, 
107, 282—284).—It has been shown by Findlay and Creighton 
(T., 1910, 97, 536) and Findlay and Williams (T., 1913, 103, 
636) that the solubility of carbon dioxide in colloidal solutions is 
exceptionally high at low pressures, and diminishes with increase 
of pressure to a minimum or to a constant value. In starch 
solutions, however, the solubility appeared to increase slightly and 
continuously as the pressure is increased. The solubility of 
carbon dioxide in starch solutions has therefore been re-determined 
at pressures between 260 and 990 mm. 

Solutions of soluble starch of 5% concentration and D 1°016 
were prepared in three different ways. The results show that the 
solubility of carbon dioxide is not appreciably affected by differ- 
ences in the method of preparation of the starch solutions. The 
solubility decreases as the pressure increases until a maximum is 
reached at about 760 mm., and then increases slightly. It is there- 
fore evident that starch exerts an influence on the solubility of 
carbon dioxide similar to that of the other neutral colloids investi- 
gated previously. E. G. 


The Allotropy of Potassium. I. Ernst Conen and 8. Woirr 
(Proc. K. Akid. Wetensch. Amsterdam, 1915, 17, 1115—1118).— 
Reasoning from the very accurate determinations of the coefficient 
of expansion of potassium (Hagen, Ann. Phys. Chem., 1883, [iii], 
19, 456), the authors show that potassium can undergo trans- 
formation into a second modification, B-potassium, and that the 
metal as it has hitherto been known is at ordinary temperatures 
a metastable system in consequence of the presence of both forms 
at the same fime. The transformation into the §-form occurs in 
the region 59°6—59°8°. J. F. 8. 


The Binary System Lithium Chloride-Cesium Chloride. 
E. Korrene (Zeitsch. anorg. Chem., 1915, 91, 194—208. Compare 
Schemtschuschni and Rambach, A., 1910, ii, 204).—The freezing- 
point curve of this system has a single eutectic point at 330° and 
42 molec. % CsCl. The ascending branch of the curve shows four 
breaks, corresponding with the compounds LiCl,CsCl, and 
LiCl,2CsCl, and with the polymorphic changes of the latter com- 
pound and of cesium chloride respectively. These results are 
confirmed by microscopical examination of thin sections. Both 
modifications of cesium chloride are singly refracting. Formation 
of solid solutions is not appreciable. 

The compound LiCl,CsCl melts at 351°, and is optically aniso- 
tropic. The compound LiCl,2CsCl decomposes at 380°, and under- 
goes a transformation at 360°. Both modifications are doubly 
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refracting. It is distinguishable from the first compound by 
repeated twinning. Both compounds are highly deliquescent. This 
is the only system among the alkali chlorides in which compounds 
are formed. C. H. D. 


The Solubility of Silver Chloride. Zsicnizw GiOwczyNsKI 
(Koll. Chem. Beihefte, 1914, 6, 147—176).—According to Stas’s 
observations on the solubility of silver chloride in water, it would 
seem that the solubility varies over a wide range according to the 
method of its preparation. It is probable that such differences in 
solubility depend on variations in the degree of dispersity of the 
silver chloride, and in view of the importance of this connexion 
and the large differences in solubility which are apparently in- 
volved, experiments have been made with the object of confirming 
the results obtained by Stas. These experiments show that the 
solubility of silver chloride increases with increase in the degree of 
dispersity, but the observed changes in solubility are very much 
smaller than those indicated by Stas’s experiments. It is sug- 
gested that the more soluble forms of silver chloride which were 
used by Stas were impure, and that the foreign substances present 
were responsible for the high solubility values obtained. In the 
author’s experiments the solubility was in some cases derived from 
measurements of the #.M.F. of silver concentration cells, and in 
others the dissolved chloride was estimated by a chemical method. 
In the application of this method, a litre of the saturated solution 
was evaporated to dryness after addition of freshly distilled 
ammonia; the residue was dissolved in a small quantity of a 
potassium cyanide solution, and the silver deposited from this by 
electrolysis. The silver was then dissolved in nitric acid, and the 
solution titrated with 0°01N-ammonium thiocyanate. 

The solubility of silver chloride which is precipitated from an 
aqueous solution of the salt by the addition of a concentrated 
potassium chloride solution is not satisfactorily constant. A much 
more definite variety is obtained when the silver chloride is precipi- 
tated by the addition of dilute potassium chloride. 

The solubility of this silver chloride in very dilute solutions of 
potassium and ammonium chlorides is less than in pure water, but 
is much greater than that calculated on the assumption that the 
ionic solubility product has a constant value. H. M. D. 


Solubility of Certain Sparingly Soluble Silver Salts. A. 
Toren (J. Amer. Chem. Soc., 1915, 37, 508—510).—The author 
criticises Hill’s paper on the relative solubility of the silver haloids 
and silver thiocyanate (A., 1908, ii, 378), and points out that 
Kiister and Thiel’s investigations (A., 1899, ii, 205; 1900, ii, 255, 
521; 1903, ii, 136) had apparently been overlooked. These have 
shown that in the cases studied by Hill solid solutions are formed, 
and it therefore follows that his method is inapplicable. _E. G. 


Relative Solubility of Certain Silver Salts. Artruur E. Hitt 
(J. Amer. Chem. Soc., 1915, 37, 510—513).—A reply to Thiel 
(preceding abstract). E. G. 


18—2 
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The Equilibrium BaCO,,H,O. G. WEIssENBERGER (Zeitsch. phys: kal. 
Chem., 1914, 88, 257—270).—The solubility of barium carbonate in 
water has been determined by the direct gravimetric method at 
temperatures from 13° to 37°. A critical résumé is given of the 
methods previously adopted for this determination, and the points 
of inexactitude noted. The determinations were effected in nickel 
apparatus, and 2 litres of solution were evaporated in each case. 
A series of apparent solubilities are thus obtained. A second series 
ars obtained by using water containing small quantities of sodium 
hydroxide which represses the hydrolysis, and so furnishes a 
lower and more accurate value for the solubility. The minimum 
solubility of barium carbonate is found in aqueous solution con- 
taining 1°25x10-5 mols. of sodium hydroxide. The following 
values are obtained: (1) for pure water at 13°, 1°62 x 10-8; 18°, 
1°72 x 10-8; 22°, 1°83« 10-8; 27°, 1°96 x 10-3; 33°, 2°14x 10-8; 
37°, 2°28 x 10-8 mols. per litre, and (2) the true values calculated 
from the experimental results obtained in faintly alkaline solution, 
at 14°, 4:32x10-4; 18°, 4:57x10-4; 23°, 4:89x10-4; 27°, 
5°22 x 10-4; 32°, 5°69x 10-4; and 38°, 6°27x 10-4 gram-mol. per 
litre. J. F. 8. 


Metallic “Fogs.” I. Lead Fog in Lead Chloride. Ricnarp 
Lorenz and W. Erret (Zeitsch. anorg. Chem., 1915, 91, 46—56. 
Compare A., 1907, ii, 735; 1911, ii, 379, 491).—-Optically clear lead 
chloride is obtained by fusing the best commercial salt in a glass 
tube, and passing a stream of dry chlorine and hydrogen chloride 
through it. Such material does not show the Tyndall effect. By 
using a glass tuke which is approximately rectangular in section, 
well-developed crystals may be obtained as the mass cools. These 
crystals have been measured and described. They have D™ 5°840, 
and a mean refractive index between 2°1 and 2°3. By heating 
100—150° above the melting point, and adding fragments of lead, 
the fog is obtained, and after five minutes the mass is allowed 
to solidify. The crystals obtained by cleavage are still transparent, 
although very dark. Ultramicroscopical observations show that 
their constitution is similar to that of ruby glass. The colloidal 
particles are often grouped parallel to crystalline or cleavage planes, 
or in crystalline aggregates often at a distance from the boundaries. 

The turbid crystals are rendered optically clear by passing 
chlorine and hydrogen chloride. The slight turbidity of ordinary 


lead chloride after fusion is due to partial dissociation. 
C. H. D. 


Metallic “ Fogs.” * II. Silver Fog in Silver Chloride and 
Bromide. R. Lorenz and W. Eire (Zeitsch. anorg. Chem,, 1915, 91, 
57—60. Compare preceding abstract).—Fused silver chloride is 
rendered optically clear by passing a stream of dry chlorine, contain- 
ing a little hydrogen chloride, through the liquid. Silver bromide 
is stirred with liquid bromine. In both cases clear crystals are 
obtained, the chloride being colourless and the bromide lemon- 
yellow. Well-developed crystal faces are absent, but octahedral 
skeletons are sometimes observed. The crystals are highly plastic. 
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By adding pure silver at 1000°, the fog is obtained, the crystals 
being brown on solidification. In the ultramicroscope the particles 
resemble those of lead, but are not geometrically arranged. 

When a mass of clear silver chloride is exposed to bright light it 
becomes violet, and ultimately black, but remains optically clear. 

The turbid crystals are again rendered clear by treatment with 
chlorine or bromine. C. H. D. 


Metallic “ Fogs.” III. Thallium Fogin Thallium Chloride 
and Bromide. Ricwarp Lorenzand W. Erret (Zettsch. anorg. Chem., 
1915, 91, 61—65. Compare preceding abstracts).—Thallous 
chloride and bromide have not been obtained in an optically clear 
condition, although the chloride is nearly so when freshly prepared. 
Both salts are plastic. 

The fog may be obtained by adding metallic thallium, or by 
electrolysing the fused chloride between graphite electrodes. 

The colloidal particles resemble those of lead and silver, and are 
often arranged parallel with the octahedral faces. The particles 
are very minute, so that green or red colorations are always 
obtained. Treatment with halogens lessens the turbidity, but 
results in the formation of double salts. C. 


Hardness of Copper-Zinc Alloys. D. Menecurni (Ann. Chim. 
Applicata, 1915, 3, 95—101. Compare A., 1914, ii, 849).—Recent 
work on this subject has been carried out by Kurnakov and Shemt- 
schuschni (A., 1908, ii, 932), Guillet and Révillon (Rev. Métal., 


1909, 6, 1251), Andrew (A., 1914, ii, 466), and Turner and Murray 
(J. Inst. Metals, 1909, 2, 98). The author’s measurements were 
made by a modification of Le Gris’ method (Rev. Métal., 1913, 10, 
1058), in which the hardness is calculated from the diameter of 
the imprint made on the specimen by a steel ball subjected to a 
relatively small pressure. 

With more than 55% of zinc the alloys become hard, brittle, and 
difficult to work, and with 78—88% of zine they are porous, and 
remain so even after re-fusion. From 0% to 50% of zinc the hard- 
ness curve is much flatter and less sinuous than was found by 
Turner and Murray, who observed also great irregularity in the 
region of about 90% of zinc, probably owing to the difficulty of 
obtaining perfect equilibrium in the solid phase. Indeed, the 
author finds that in alloys containing 20—30% of zine appreciable 
variation in the hardness may be caused by imperfect re-heating. 

Comparison of the hardness curve with that of electrical conduc- 
tivity, deduced from the data of Haas, Weber, and Matthiessen, 
gives a further confirmation of Guertler’s rule, according to which 
increased hardness of an alloy corresponds with diminished conduc- 
tivity (A., 1907, ii, 65). In both the hardness and conductivity 
curves a change in direction occurs at about 36°5% of zinc, corre- 
sponding with the first appearance of the y-constituent; alloys con- 
taining 0—36% of zine consist exclusively of homogeneous a-solid 
solutions. The hardness increases very considerably as the propor- 
tion of y-modification becomes greater, and at about 60% of zinc, 
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where the a-constituent disappears entirely from the solid, it has 
increased almost fourfold. With the presence of the e-form corre- 
sponds the zone of greatest porosity, which ceases with the appear- 
ance of the y-constituent. In spite of the coincidence of the 
maximal hardness with the composition, Cu,Zng, the curve is insuffi- 
cient to prove the existence of definite compounds, but it confirms 
the conclusion that 40% of zinc is the maximum permissible in alloys 
to be utilised industrially. T. HH. P. 


Mercuric Iodide. I. A. Smrrs and S. C. Boxnorst (Zeitsch. 
physikal. Chem., 1915, 89, 365—373).—It has been shown by Rodwell 
(Phil. Trans., 1882, 173, 1125) that when mercuric iodide which has 
passed into the yellow variety at 128° is further heated, it slowly 
becomes red again, the colour deepening continuously between 
180° and 255°3°. At the higher temperature, it melts to a dark 
red liquid. The authors have investigated the continuous colour 
change in connexion with the theory of allotropy. The method 
consists in heating mercuric iodide to definite temperatures and 
then suddenly cooling by plunging it into liquid air. The cooled 
mass is then examined microscopicaily. It is shown that the con- 
tinuous change of the yellow variety into the red variety at tem- 
peratures above 127°, coupled with the facts (1) that molten 
mercuric iodide is red, and solidifies to a red solid which cannot 
be distinguished from the ordinary red variety, (2) that mercury 
iodide vapour is yellow, and (3) the experimental results, leads to 
the same 7'r diagram for mercuric iodide as has been previously 
deduced. J. F. 8. 


Mercuric Iodide. II. A. Surrs and 8. C. Boxuorst (Zeitsch. 
physikal. Chem., 1915, 89, 374—382. Compare preceding abstract),— 
The fusion curves of the binary systems mercuric iodide—nitro- 
benzene and mercuric iodide—nitrotoluene have been determined at 
temperatures up to the melting point of mercuric iodide. The 
method of determination consisted in accurately weighing quanti- 
ties of the two components into a cylindrical tube, cooling with 
liquid air, evacuating and sealing off. The tubes were placed in 
a thermostat and shaken, and the temperature determined at which 
the last particles of mercuric iodide passed into solution. This 
gave the melting point of the given mixture. In the two systems 
examined the transition point of mercuric iodide is found to be 
128° and 127°5° respectively. From the transition point to the 
melting point the fusion curve is continuous, and between 240° and 
250° exhibits an extremely large increase in the value of dz/dt. 
It is also shown that the colour change above 127° takes place 
continuously, and that in the region where the colour change is 
greatest the value of dz/dT of the fusion curve undergoes the 
greatest change. J. F. 8. 


Alloys of Mercury with Thallium. P. Paviovitscn (J. Russ. 
Phys. Chem. Soc., 1915, 47, 29—46).—The author has investigated 
the complete melting-point diagram of the system Hg—TI, the elec- 
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trical conductivity of the alloys containing 0—40% of thallium, and 
the hardness, by Brinel’s method, of the alloys containing 90—100% 
of thallium. 

Kurnakov and Pushin’s supposition concerning the existence in 
the fusion diagram of an irrational maximum, not corresponding 
with simple atomic proportions of the constituent atoms, is con- 
firmed; the composition at this maximum is 29—30 at. % of 
thallium. The curve of conductivity shows a maximum at 26—28 
at. % of thallium, and the potential curve a re-entrant angle at 
27—28°4 at. % of thallium, both of these being also irrational 
points. In the absence from these curves of separate or, as Kurna- 
kov styles them, singular or Dalton points, the a-phase in the 
system Hg~—T1 resembles the y-phase of the system TI—Bi (compare 
Kurnakov, Shemtschushni, and Tararin, A., 1913, ii, 410). 

This irrationality may be explained by the existence of the disso- 
ciating compound, Hg,Tl, which forms with the components solid 
solutions within the limits 21—31 at. % of thallium. According to 
Stepanov’s rule, the magnitude of the temperature-coefficient of 
‘resistance, which approximates to that for pure metals (0°004), 
indicates the existence of a chemical compound in the a-phase. 
Within the limits 86—100° of thallium, the latter forms with 
mercury §f-solid solutions, characterised by enormously increased 
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Revision of the Atomic Weight of Praseodymium. Analysis 
of Praseodymium Chloride. Grecory Paut Baxter and Otus 
Jesse Stewart (J. Amer. Chem. Soc., 1915, 37, 516—536).—Baxter 
and Chapin (A., 1911, ii, 285) have determined the atomic weight 
of neodymium by purifying the material by the fractional crystal- 
lisation of neodymium ammonium nitrate and analysing the 
chloride. As this method was found satisfactory, it has now been 
applied to praseodymium. 

Ten kilograms of praseodymium ammonium nitrate, containing 
about 50% of the lanthanum and cerium salts and a small propor- 
tion of neodymium, were submitted to a prolonged fractional 
crystallisation from dilute nitric acid, and the purer fractions were 
examined spectroscopically. Each fraction of the praseodymium 
ammonium nitrate used for the determination of the atomic weight 
was converted into the oxalate by precipitation with oxalic acid, 
and the oxalate was ignited to oxide; the oxide was dissolved in 
nitric acid, the oxalate re-precipitated by means of ammonium 
oxalate, and again ignited. The oxide was dissolved in hydro- 
chloric acid, and the chloride recrystallised three or four times by 
passing hydrogen chloride into a concentrated solution at 0°. 
Measurements were made of the absorption spectrum of the 
praseodymium chloride. In order to remove the last traces of 
water, the praseodymium chloride was heated until it fused. It 
was found that the fused chloride sometimes contained a small 
amount of an insoluble substance in the form of glistening particles 
which proved to be the oxychloride, PrOCl. The amount of this 
compound produced increases with the period of fusion, but by 
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reducing this to less than one minute the quantity produced was 
less than 1 mg. in 5 grams of the chloride. 

Weighed quantities of praseodymium chloride were converted 
into silver chloride by means of silver nitrate prepared from 
specially purified silver, and the usual corrections were applied. 
The final, corrected average of a large number of results gave the 
value 140°92 for the atomic weight of praseodymium (Ag = 107-880 ; 
Cl=35°457), which approximates closely to the value obtained by 
Brauner (P., 1898, 14, 70; 1901, 17, 65), but is more than 
0°3 higher than that adopted by the International Committee on 
Atomic Weights. 

Praseodymium chloride has D® 4:020. E. G. 


The Chemical or Physical Nature of the Colloidal Hydrous 
Aluminium Silicates. Grora Wirever (Kolloid. Zeitsch., 1914. 15, 
167—169).—A further reply to Gans (A., 1914, ii, 55, 469, 657). 

H. M. D. 


Hydrated Ferric Oxide. Witper D. Bancrorr (J. Physical 
Chem., 1915, 19, 232—-240).—A paper in which it is shown that any 
number of hydrated ferric oxide solutions can be obtained which 
differ in some particular from one another. Ferric oxide prepared 
by St. Gilles (Compt. rend., 1855, 40, 568, 1243) is sandy, and 
contains relatively little water, whilst that prepared by Graham 
(T., 1862, 15, 249) is gelatinous and contains more water. The 
ferric oxide prepared by the latter method is not as homogeneous 
as that prepared by the former method, because it is always slowly 
changing into a less hydrated form. The particles of the St. Gilles 
oxide are coarser (about 7) than the Graham oxide, but their 
sandy character makes them coalesce less readily, and consequently 
they are peptonised more readily after precipitation by hydrochloric 
and nitric acids. The salts and acids which precipitate the St. 
Gilles oxide readily, precipitate it in a gelatinous form, approxi- 
mately that of the Graham oxide. The irreversibility of the pre- 
cipitation seems to be due more to the coalescing of the somewhat 
gelatinous particles than to the difficulty of washing out the pre- 
cipitating agent. It is probable, although not proved, that a 
difference in the physical properties of the precipitated mass may 
play a part in the irreversibility of precipitation of albumin. The 
coarse particles of the St. Gilles oxide are less readily attacked by 
cold acids than are the fine particles of the Graham oxide. A satis- 
factory theory cannot be advanced for the yellow colour of hydrated 
limonites. It is not proBable that a hydrated hydroxide is being 
dealt with, and it is not proved that the colour is due to the 
adsorption of an iron salt, although this is a possible hypothesis. 
The fact that Fischer (A., 1910, ii, 299, 856) obtained both limonite 
and hematite by heating the Graham ferric oxide with hydro- 
chloric acid is undoubtedly due to the nonhomogeneity of the 
Graham oxide. J. F. 8. 


The Asymmetric Cobalt Atom. XII. Optical Activity 


of Carbon-free Compounds. A. Werner (Ber, 1914, 47, 
3087—3094).—After many unsuccessful searches after purely inor- 
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ganic compounds which exhibit optical activity, it has been found 
that the dodecamminehexoltetracobaltihaloids may be resolved by 
means of the silver bromocamphorsulphonates. It has been shown 
that these salts have the constitution 
{Co| (OH),Co(NH3),]3} X¢ 

(A., 1907, i, 482 ; 1914, ii, 787). They therefore belong to the general 
type [MA,|X,, of which numerous examples in which A represents 
a co-ordinate, bivalent radicle, like ethylenediamine, have already 
been resolved into optical isomerides. 

Dodecamminehexoltetracobaltichloride is best prepared by Jér- 
gensen’s method from chloroaquotetramminecobalt chloride (A., 
1898, ii, 227). This was mixed with sufficient of the silver broro- 
camphorsulphonate to precipitate all the chlorine, and treated 
with very dilute acetic acid. The first crops of the d-bromocam- 
phorsulphonate crystals were usually levorotatory, those of the 
l-bromocamphorsulphonate, dextrorotatory. The highest rotation 
was exhibited by a specimen of well-developed, grey crystals, 
namely, [a]; —620° in aqueous acetone. The active bromides were 
prepared by dissolving these salts in just sufficient aqueous acetone 
(50%), adding small quantities of sodium bromide until the precipi- 
tate had a marked activity, and then diluting the mother liquor 
with absolute alcohol. The inactive salt, 

{Co(OH),[Co(NHs),],} Br,,.8H.O, 

was converted into the sulphate (Jérgensen) by precipitation with 
sodium sulphate, which proved that the constitution of the mole- 
cule was the expected one. The d- and l-bromides crystallised as 
reddish-grey powders with 2H,O. The salts exhibit most abnormal 
rotation-dispersion, which will be studied in detail, although the 
deep colour and rapid racemisation of the solutions render this diffi- 
cult. The highest rotations observed were [a];o) +4446° and 
—4500° in 50% aqueous acetone, whilst the following values for 
the d-bromide may be taken to illustrate the connexion between 
rotation and wave-length: 


Wave-length 675 6435 617-5 607-5 560 5075 495 478 
pent -~670° -2100° 0° +1284 +4446" +1452? 0° - 858° 


J.C. W. 


Metal Sols from Carbonyls. Wa. Ostwatp (Kolloid. Zeitsch., 
1914, 15, 204).—When a colourless solution of nickel carbonyl] in 
benzene is boiled, carbon monoxide is evolved, and a violet-grey 
colloidal sofution of nickel remains. On keeping for twelve hours 
the metal is partly coagulated. If prepared at a lower temperature 
the colloidal solution is more stable. The nickel can be removed 
by shaking with hydrochloric acid. 

A benzene solution of nickel carbonyl! deposits nickel hydroxide 
on keeping for some days. 

It is proposed to extend the above method to other solvents so 
as to ascertain the influence of this, and of the temperature of 
decomposition on the degree of dispersity of the colloidal metal. 
H. M. D. 
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The Transformations of Chromium and Titanium Tri- 
chlorides in Aqueous Solution. Apotr HEyYpWEILLER (Zeitsch. 
anorg. Chem., 1915, 91, 66—74. Compare Roozeboom and Olie, A., 
1905, ii, 716).—The density and electrical conductivity of dilute 
solutions prepared from the first green chromium trichloride hexa- 
hydrate have been determined. A rapid change to the second 
green salt takes place, followed by a second slow transformation into 
the violet salt, the latter reaction giving a very regular constant. 
The figures obtained correspond with a bimolecular reaction with a 
large excess of one component, indicating a reaction between the 
non-ionised molecules and water, ions being first separated and then 
hydrated. The tribromide undergoes very rapid transformation. 

A violet solution of titanium trichloride hexahydrate increases 
in conductivity until the value is nearly doubled. The density 
remains almost unchanged, but the colour becomes much lighter. 
The velocity of reaction increases very rapidly with increasing 
dilution. The results are less regular than with chromium, and 
indicate the formation of an oxychloride by absorption of oxygen. 
Hydrolysis also occurs. 


Iso- and Hetero-poly-acids. XI. Unsaturated Molybdo- 
arsenates and -phosphates. ArtHuR RosENHEIM and ADELE 
TravuBe (Zettsch. anorg. Chem., 1915, 91, 75—106).—Heteropoly-salts 
belong to the limiting series when their anions have the highest 
possible basicity. They are further distinguished as “saturated” 
when the whole of the oxygen atoms of the parent anion are 
replaced by metallic acid anions, and as “unsaturated ’’ when only 
part are replaced. The passage from saturated to unsaturated salts 
may take place through hydrolysis. 

Several deductions from Werner and Miolati’s hypothesis are 
made, and tested by their application to unsaturated hetero-poly-salts. 

3-Molybdoarsenates are salts of a tribasic acid, 


H, E imo]. 


The complex anion of this series is the most stable of those 
derived from [XO,]. The 9-molybdoarsenates are salts of a 


hexabasic acid: 

HL Ae( M0207), (Mo,07), 4 0) 
a \\_Mo,0,-” 

The corresponding 9-molybdophosphates are converted by further 
hydrolysis into 17-molybdo-2-phosphates. 


3-Molybdoarsenic acid, H,| ass |.6:5H,0, is obtained by 


saturating a solution of arsenic acid with molybdenum trioxide, 
evaporating to a syrup, cooling with ice, and adding fuming nitric 
acid. White crystals separate, which may be recrystallised from 
water. It is a tribasic acid, stronger than arsenic acid. The 
trisodium salt crystallises from water with 11°5H,O, and the tri- 
guanidinium salt forms pale yellow, anhydrous needles. Other 
salts have been described by Pufahl (A., 1884, 715). 
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The sodium salt of 9-molybdoarsenic acid is yellow with 20H,O, 
and colourless with 25H,O. A difference of constitution must 
exist, but has not been explained. The yellow solution gives with 
cesium chloride a colourless precipitate of the salt: 


Mo,0,) 
Cs,q] Ary! " »|,51H,0. 


9-Molybdophosphoric acid crystallises with 30H,O in orange 
prisms, which in contact with the solution gradually take up a 
further 4H,O, forming yellow crystals. The conductivity indi- 
cates a basicity higher than six, and the salt 


NagH| Py G0” | 28 H,0 


behaves as an acid salt. It is yellow, and changes into a colour- 
less salt with 38H,O. The guanidinium salt, 


, Mo,0,), 
(CN, Ha] Pa Pe ied 30H,0, 


and the si/ver salt, Agie| Ps p (Mos 0; 0] 20H,0, prove the basicity to 


be 12. 

The sodium salt yields with potassium chloride and potassium 
hydrogen carbonate a colourless salt, KyNag| 1 ae - 0; ‘uaa 36H,0O, 
whilst the corresponding ammonium sodiui salt ps 33H,0. 
The guanidinium and silver salts (Ag.»., etc.) each contain 40H,O. 

C. H. D. 


Optical Investigation of the Precipitation of Tungstic Acid 
from Sodium Tungstate Solutions by Acids. A. LorrerMosER 
(Kolloid. Zeitsch., 1914, 15, 145—149).—The precipitation of tungstic 
acid from dilute solutions of sodium tungstate on the addition of 
mineral acids takes place gradually, and the process has been 
followed by measuring the intensity of the light which is trans- 
mitted by the solution in terms of the intensity of the incident 
beam by means of a photo-electric potassium cell. The curves 
obtained by plotting the relation intensity of the transmitted light 
indicate that the precipitation is an auto-catalytic process. The 
velocity is primarily determined by the hydrogen-ion concentration, 
for it is found that the change takes place more rapidly with 
hydrochloric than with sulphuric acid, whilst no precipitation 
occurs on the addition of acetic acid even when the solution is con- 
siderably more concentrated. H. M. D. 


The Controversy Regarding the Existence of Bismuth Sub- 
oxide. F. Treupert and L. Vantno (Zettsch. anal. Chem., 1914, 53, 
564—568).—The authors discuss the various claims put forward 
as to the existence of bismuth suboxide, its method of preparation 
and properties (compare A., 1907, ii, 274), and come to the general 
conclusion that the existence of bismuth suboxide and its salts is 


disproved. W. P. 8. 
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The Influence of Foreign Substances in the Preparation of 
Colloidal Gold Solutions by Zsigmondy’s Formaldehyde 
Method. Kart Hirce (Zeitsch. anorg. Chem., 1915, 91, 145—185). 
—Colloids may hinder the formation of gold nuclei in the reduc- 
tion process in either of two ways: by uniting with the gold 
particles, or by means of their electrical charge. To the first class 
of reagents belong gelatin, sodium protalbate, soaps, stannic acid, 
and silicic acid which has been “aged,” and probably contains 
traces of organic matter derived from the dialysing membrane. 
These substances lessen the number of nuclei. All of them belong 
to the class of protective colloids, and their effect reaches a maxi- 
mum at a certain concentration. Thus, small additions of gelatin 
produce dark and turbid solutions, whilst larger additions, after 
the maximum turbidity has been passed, again become clear and 
bright red. This is shown by the ultramicroscope to correspond 
with a change in the number of gold particles, which passes through 
a minimum. Starch, gum arabic, and freshly prepared silicic acid 
exert a favourable influence on the formation of nuclei. High 
concentrations of gelatin, soaps, and sodium protalbate, and the 
presence of traces of oils, fats, or colloidal sulphur retard the 
appearance of the nuclei. The results are expressed in tabular 
form. 

The second group is represented by colloidal ferric hydroxide, 
which carries a positive charge. Small quantities exert a favour- 
able influence, but a very small increase causes coagulation. 

The concentration of various electrolytes necessary to cause 
coagulation has also been determined. Ammonium chloride dimin- 
ishes the number of gold nuclei, and retards the reduction. Potass- 
ium ferro- or ferricyanide has a still more pronounced effect. 
Potassium chloride, bromide, and iodide in small concentrations 
increase the number of nuclei, but diminish it in higher concentra- 
tions. Potassium thiocyanate and oxalate and a few organic salts 
behave as reducing agents, and give rise to gold nuclei even before 
the addition of formaldehyde. Observations with some other inor- 
ganic salts are also recorded. C. H. D. 


New Investigations on the Black Sand of Madagascar and 
the Platiniferous Minerals of Westphalia. A. Duparc, A. DEL 
Campo y Cerpan, and 8. Pifa pe Rupes (Ana/. Fis. Quim., 1915, 13, 
82—-88).—The proportion of platinum in the samples of black 
sand from Madagascar and the Westphalian minerals examined is 
too small for profitable extraction. A. d. W. 


Palladium and Hydrogen. II. Apotr Sreverts (Zeitsch. 


phusikal. Chem., 1914, 88, 451—478. Compare A., 1914, ii, 626).— 
A further series of experiments on the adsorption of hydrogen by 
palladium have been carried out using the same palladium and the 
same apparatus as previously employed (Joc. cit.). The relation- 
ship between the quantity of hydrogen absorbed and the partial 
pressure has been obtained at temperatures from 138° to 821° and 
hydrogen pressures between 1 and 760 mm. It is shown that with 


Spleen eee vemen oe 
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both commercial and pure palladium wire, between the tempera- 
ture limits mentioned, the quantity of hydrogen absorbed, Ly, by 
unit weight of palladium is almost proportional to the square root 
of the hydrogen pressure p. The expression L,=p' is, however, 
not strictly followed, for the value Ly/p? increases regularly with 
increasing pressure. The more exact determinations show that the 
experimental results are better expressed by the equation 
Ly,=kypi+kgp, in which k, and ky are constants depending on the 
temperature. This expression can be regarded as representing that 
the hydrogen molecules are in equilibrium with hydrogen atoms, 
both in solution in the palladium and in the gas phase, and that 
Henry’s law holds strictly for both atoms and molecules. The dis- 
sociation constant of hydrogen has been calculated, and shown to 
be practically the same at 300° and 820°, but distinctly smaller at 
138°, the values of the dissociation constant being: at 138°, 25; 
315°, 109; 619°, 112; and 821°, 102. It is shown that the equa- 
tion is not true for higher pressures, and that it does not offer 
an explanation of the peculiar isothermals of Troost and Haute- 
feuille (this Journ., 1874, 660) and Hoitsema (A., 1895, ii, 383). 
The quantity of hydrogen absorbed by unit weight of palladium 
depends only on the pressure and temperature, and is entirely 
independent of the surface area of the metal. Consequently, the 
absorption of hydrogen by palladium is to be regarded as a true 
solution phenomenon. The isothermals of palladium-black and 
palladium-sponge are similar to those of compact palladium, but 
the actual curves are different with different specimens, and are 
apparently dependent on the nature of the palladium. With small 
pressures and concentrations the quantity absorbed is approxi- 
mately proportional to the square root of the pressure. This 
approximate relationship also holds good when the activity of 
palladium-black has been reduced by ignition. The similarity of 
the absorption isothermals in all cases allows of the conclusion 
being drawn that in palladium-black and palladium-sponge the 
absorption is mainly due to solution of the hydrogen, at least at 
temperatures above 100°. At lower temperatures it is, however, 
likely that surface adsorption accounts for a large portion of the 
hydrogen taken up. The above results are in strict accord with 
the statement (/oc. cit.) that palladium-black and palladium-sponge 
are made up of varying quantities of amorphous and crystalline 
palladium. Both modifications appear to act as solvents for 
hydrogen with different powers of solution. The fact that the 
relationship between absorption, pressure, and temperature is 
similar in all cases is in accord with the above-mentioned state- 
ments. The absorption isobars and isothermals of the system 
palladium-hydrogen give no confirmation of an enantiomorphic 
transition of palladium in the region of 150°. J. F. S. 
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Mineralogical Chemistry. 


Gases Enclosed in the Lower Silesian Coal Seams, Jutius 
Meyer (J. pr. Chem., 1914, [ii], 90, 141—167).—Analyses have been 
made of the gases which issue, sometimes with explosive violence, 
from the coal seams in certain Lower Silesian mines, and they were 
all found to be characterised by a high carbon dioxide content, 
over 50% in one case being observed. Analyses of the gases en- 
closed in the coal of the particular mines subject to these disrup- 
tive outbreaks revealed likewise an abnormally high percentage of 
carbon dioxide, from 48 to 67%, as against a normal quantity of 
10—15% found in the coal obtained from other galleries or mines 
where no outbreaks had been known to occur. The origin of these 
isolated and highly dangerous accumulations of carbon dioxide, 
under pressures estimated to be in some cases more than 20 atm., 
is discussed, and the author favours the view that the gas is pro- 
duced by the action of superheated water on coal at high pressures, 
or is the result of a still incomplete coal formation at greater 
depths according to a reaction of the nature: 

4C,H,,0; = C,,H,,0, + 3CO, + 12H,0. 
G. F. M. 


A Unique Geophysical Phenomenon, Trinidad Asphalt, 
Interesting from the Point of View of Dispersoid Chemistry. 
CiirrorD Ricwarpson (J. Physical Chem., 1915, 19, 241—249).—A 
number of analyses of Trinidad asphalt have been carried out. It 
is shown that the composition is uniform throughout the entire 
deposit. The aqueous extract contains about 20 grams of salts 
per litre, consisting of sodium chloride, sodium sulphate, ferrous 
sulphate, ammonium sulphate, and small quantities of iodides and 
borates. The general analysis of the material is water and gases 
(carbon dioxide and hydrogen sulphide), 29°0% ; bitumen soluble in 
cold carbon disulphide, 39°0%; bitumen adsorbed and retained 
by the disperse mineral matter, 0°3%; mineral matter, 27°2%; 
water of hydration of clay, 4°2%. The mineral matter consists of 
fine silica and clay, and the salts mentioned above. The crude 
asphalt is shown to consist of a suspension of relatively large size 
particles of mineral matter in an extremely viscous medium, 
together with highly disperse mineral matter in colloid form, 
intimately mixed with an emulsion of a thermal water and bitu- 


men. J. F. §. 


The Ternary Fluophosphates Morinite, Jezekite, and 
Lacroixite. F.Stavik (Bull. Soc. frang. Min., 1914, 3'7, 152—162).— 
The new species jezekite and lacroixite occur, together with other 
phosphates (childrenite, apatite, and roscherite *) in drusy cavities 


* Roscherite is another new species described by F. Slavik in 1914. It is 
monoclinic and has the composition (Mn,Fe,Ca),Al(OH)P,O,,2H,O. 
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in lithionite-granite at Greifenstein, near Ehrenfriedersdorf, in 
Saxony. Jezekite forms colourless to white, monoclinic crystals 
(a:6:e¢=0°8959:1:1°0241; B=74°283’). Analysis I, by E. 
Skarnitzl, corresponds with Al,O;,CaO,(NaF).,(NaOH),,P,0O, or 
Na,CaAl(Al0)P,O,F,(OH).. The mineral thus resembles morinite 
(A., 1909, ii, 58) in being a basic fluorophosphate of aluminium, 
calcium, and sodium, but the ratios are somewhat different. The 
optical and other physical properties are, however, practically 
identical, and the suggestion 1s made that the crystals determined 
by Lacroix as morinite from Montebras, in France, were really 
acicular crystals of jezekite emplanted on the pink lamellar masses 
of morinite. 


P,O;. AlLO,. Fe,O,. CaO. Na. Li. F. OH. Total. Sp. gr. 
I. 30-30 21-92 trace 13-50 18-71 0-86 8-15 7-26 100-70 2-94 


Lacroixite is present as indistinct crystals with an orthorhombic 
habit and resembling herderite in appearance; the cleavages and 
optical characters, however, suggest monoclinic symmetry. Anal. 
II, by A. Jilek, gives the formula: 

3A1PO0,,4(Ca,Mn)O,4Na(F,OH),2H,0O ; 
traces of iron, magnesium, and lithium are also present: 
P.O, ALO, MnO. CaO. NaF. NaOH. H,O. Total. Sp. gr. 

Il. 28-95 18-92 845 1951 1447 5-51 422 100-03 3-126 


L. J. S. 


Hewettite, Metahewettite, and Pascoite, Hydrous Calcium 


Vanadates. W. F. Hititespranp, H. E. Merwin, and Frep. E, 
Wricat (roc. Amer. Phil. Soc., 1914, 53, 31—54).—The new species 
hewettite occurs as an alteration product of patronite (A., 1907, 
ii, 788; 1910, ui, 719) at Minasragra, Peru. It is mahogany-red 
with a somewhat silky lustre, and under the microscope is seen to 
consist of minute, orthorhombic needles. D 2°554. The mineral 
fuses readily to a dark red liquid, and it is slightly soluble in 
water. Analysis I of material, which was in equilibrium with a 
water-vapour tension of 21°38 mm. at 25°, gives the formula 
CaO,3V,0;,9H,O, or, written as a hydrated acid hexavanadate, 
CaH,V,0,;,8H,0. Hewettite has also been identified in a single 
specimen from Paradox Valley, in Montrose Co., Colorado. 

Metahewettite is identical with hewettite in composition, and 
also resembles it very closely in general characters. It occurs as 
an impregnation in sandstone at Paradox Valley in Colorado, and 
over a wide area in Eastern Utah. It is dark red and earthy, and 
under the microscope shows minute, orthorhombic plates. D 2°511 
(2°942 for material with 3H,O). Analysis II is of material from 
Thompson’s, Utah, which was in equilibrium with a water-vapour 
tension of 38°8 mm. at 35°. Associated with this mineral in the 
sandstone is a grey hydrated silicate of aluminium, tervalent vana- 
dium, and potassium. Embedded in the latter are specks of native 
selenium, the existence of which as a mineral species has hitherto 
been doubtful. 

Hewettite and metahewettite are extremely sensitive to atmo- 
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spheric changes in humidity, and nearly all the water can be 
expelled without breaking down the crystal structure. The analyses 
were made on material which had been kept over sulphuric acid 
(D 1105). Dehydration curves show a difference in behaviour of 
the two minerals: 


V.O;. MoO, CaO. MgO. K,O. Na,O. H,O. Fe,O,, etc. Total. 
I. 68:19 1:56 7-38 nil nil 0-15 21-33 O-ll 100-10* 

II. 70-01 O13 7:25 0-03 009 0-08 21-30 0-19 100.23f 

IIl. 64-6 03 12-6 — —_ _ 21-6; — 99-1 

* Including V,O,, 1-21; insoluble, 0-17. 

t Including V,O,, 0-35 ; SiO, and insoluble, 0-80. 

+ H,O —100°, 13-8; H,O +100", 7-8. 

Pascoite occurs as an orange-red or orange-yellow, powdery 
efflorescence on the walls of the mine workings at Minasragra, 
Cerro de Pasco. The optical characters of the grains indicate 
monoclinic symmetry. D 2°457. The mineral melts readily to a 
dark red liquid, and it is readily soluble in water. Analysis III 
gives the formula Ca,V,0,;,11(?)H,O. L. J. 8. 


Wolframite, Beraunite, and Axinite. Epgar T. Wuerry 
(Proc. U.S. National Museum, 1914, 47, 501—511). Analysis I is of 
long-bladed crystals of wolframite from Cornwall, associated with 
chalcopyrite and quartz; and II of black wolframite from Cave 
Creek, north of Phoenix, Arizona, where the mineral is associated 
with chrysocolla, microcline, and quartz, The tantalum and 
columbium oxides probably exist as the tantalite (|Fe,Mn|Ta,O,) 
and columbite ({Fe,Mn]Cb,O,) molecules in the mixed crystals. 
No. 1 is described as a ferromanganowolframite, and II as a 
doferrowolframite : 


FeO. MnO. CaO. MgO. CuO. Wwo,. 

I. 10-81 12-55 0-80 0-12 = 74-84 

Il. 18-18 3°37 0-24 — 1-34 73-74 

Ta,_O,. Cb,0;. SiO,. Fe,0.. Total. Sp. gr. 
ee 4 

as 0-26 0-30 0-70 100-38 7-272 

Il. 1-50 0-70 0-72 -— 99-79 7-162 


A ferric phosphate referred to beraunite occurs as a dark brown, 
nodular crust on quartzite in an iron mine near Hellertown, North- 
ampton Co., Pennsylvania. It is coarsely fibrous, and the D 
(2°85—2°92) and optical characters agree with those of beraunite. 
The following analyses (III by J. S. Long, IV by L. H. Koch, and 
V the mean of two analyses by Wherry) give ratios for R,O,:P,0O; 
varying between 1°72:1 and 1°93:1, being in excess of the 
beraunite ratio, 1°5:1, and approaching the dufrenite ratio 2:1. 
The mineral may thus be a mixture of these, and the name 
dufreniberaunite is suggested : 


Fe,O,. Mn,O,. P.O, H,O. _ SiO.,. Total. 
III. 42-91 15-25 28-10 10-01 4-02 100-29 
IV. 52-65 3-88 29-27 13-59 = 0-71 100-10 


V. 56-70 1-73 27-98 13-07 0-48 99-96 
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Axinite occurs in pegmatite at Avondale, Delaware Co., Pennsy]l- 
vania. Analysis of yellow, platy material, D 3°25, gave VI, by 
J. E. Whitfield ; another determination of boric oxide gave 6°04 by 
Wherry. Zoisite is sometimes intermixed with this axinite, impart- 
ing to it a columnar structure and a pink colour; analyses are 
also given of the mixture: 


SiO, B,O, ALO, FeO. MnO. CaO. MgO. H,O. Total. 
VI. 42-24 3-14 1878 3-80 1012 19-98 1-01 0-57 99-64 


L. J. 8. 


Thorianite from Madagascar. A. Lacroix (Bu//. Suc. frang. Min., 
1914, 37, 176—180).—Two isolated crystals of thorianite from the 
province of Betroka in the south of Madagascar are described, but 
unfortunately no information is available as to the exact locality 
and mode of occurrence. The larger crystal measures 24—3 cm. 
along the edge of the cube, and the smaller is an interpenetration 
twin with rotation about a triad axis; the forms present are (100), 
(111), and (311). The colour is brownish-black, and in thin slices 
brownish-red. The mineral is isotropic, and has a high refractive 
index. Hardness 64; D 9°33; strongly radioactive. It is infusible 
before the blowpipe, and is attacked by concentrated nitric acid. A 
preliminary analysis by Pisani shows more thorium and _less 
uranium than the original thorianite from Ceylon: 


ThO,. UO.. Fe,0;. PbO. Total. 
93-02 4-73 0-29 1-80 99-84 


From the same province large crystals of zircon, sphene, and 
apatite are recorded. The sphene is brown in colour, and gave 
on analysis by Pisani: 


Loss on 
SiO.,,. TiO,. Al,O,, Ce,O, FeO. CaO. ignition. Total. 
31:00 3540 400 0-40 1-60 27-20 0-66 100-26 


L. J. S. 


The Constitution of the Natural Silicates. Frank W. CLarKe 
(Bull. U.S. Geol. Survey, 1914, 588, 1—128).—A new edition of 
Bulletin No. 125 (A., 1897, ii, 50). L. J. S. 


Actinolite from Algeria. Azkéma (Bull. Soc. frang. Min., 1914, 
37, 124—129).—Various mineral specimens are described. Clear, 
green actinolite from Ain-el-Ouarka (South Oranais) gave on 
analysis: 

SiO,. Al,O,. Fe,0, FeO. MnO. MgO. CaO. Na,O. K.O. H,O. Total. 
54:52 1-32 2:16 9-93 0-25 17-70 12-43 0-66 0-22 0-93 100-12 


corresponding with 16[(Ca,Mg,Fe)O,SiO,]+ 1[Na,0,A1,0;,4S8i0,]. 
L. J. 8. 


Opal and a New Mineral (Faratsihite) from Faratsiho, 
Madagascar. A. Lacrorx (Bull. Soc. franc. Min., 1914, [ie., 1915], 
37, 231—236).—Altered phonolitic trachyte in the neighbourhood 
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of Faratsiho, near Ankaratra, contains veins and pockets of opal. 
This is usually white and opaque (cacholong), but the gem varieties 
(precious opal and fire-opal) also occur. Sometimes in the upper 
layers the material is gelatinous and cheesy, drying on exposure 
to a soft, porous mass. Associated with this opal is the canary- 
yellow mineral faratsihite, forming ropy masses with smooth, 
rounded surfaces. It is compact and sectile, and adheres to the 
tongue; D slightly over 2. It is decomposed by hydrochloric acid 
with the separation of pulverulent silica; and very thin splinters 
are fusible before the blowpipe to a grey glass. The fracture is 
finely granular; and under the microscope are seen minute, hexa- 
gonal plates, usually grouped in piles as in kaolinite. The follow- 
ing analysis by Raoutr gives the ratios SiO,:(Al,Fe),0,:H,O= 
2°2:1:2°3, or approximately 2Si0,,(Al,Fe),0;,2H,0 : 


SiO,. AL O.. Fe,0,. FeO. MgO. CaO. Na,O. 

41-60 22-68 15-22 0-54 0-11 0-60 0-16 
H,0 H,O 

K,O. TiQ,. P,O,. at 105°. ignition. Total. 

0-22 0-13 0-21 5-71 13-02 100-20 


The water given off at 105° does not enter into the constitution 
of the mineral, and several of the constituents present in small 
amount are regarded as admixed impurities. The mineral is thus 
intermediate in composition between kaolinite ange it resembles 
in structure) and nontronite (which it resembles in colour), but 
since kaolinite never contains iron and nontronite is generally poor 
in aluminium, the present mineral is regarded as a distinct species, 
and accordingly named faratishite. L. J. S. 


Garnets of the Almandine—Spessartite-Pyrope Groups from 
Madagascar. A. Lacromx (Bull. Soc. jfrang. Min., 1914, 37, 
108—112).—In Madagascar, garnets, sometimes of gem quality, 
occur in pegmatites and in crystalline schists, those of the alman- 
dine-spessartite group in the former, and those of the almandine- 
pyrope group in the latter rocks. The pegmatites are of two kinds, 
potassic and sodic, the former with a predominance of microcline 
and muscovite, and the latter with abundance of albite, together 
with associated lithium minerals (lepidolite, rubellite, etc.). The 
garnets of the sodic pegmatites are, as a rule, paler in colour 
(brownish-red to orange) than those of the potassic pegmatites. 
A nearly pure spessartite and one with more iron have been 
described by Duparc (A., 1910, ii, 221; 1914, ii, 664), and another 
member of this group, now analysed by Pisani (anal. I), contains 
still more iron, being intermediate between almandine and spessar- 
tite: 


SiO,. Al,O,. Fe,O,. FeO. MnO- MgO. CaO. tion. Total. Sp. gr. 


I. 35-40 19-35 1-80 20-20 22-80 102 — — 100-57 4-17 
II. 38-70 21-81 — 23-75 1:86 9-21 534 — 100-67 3-95 
IIT. 38:80 2430 — 1880 0-85 10-82 593 — 99-51 3-82 
IV. 38-6 19-1 5-5 =. 20-6 0-7 109 46 — 100-00 3-82 
V. 41-10 22406 — 23-40 0-44 11:12 1:92 — 100-38 3-80 
VI. 39-90 22:80 — 17-50 0-80 14-70 3-75 0-20 99-65 3-75 
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Analyses II—VI, by Pisani, are of garnets intermediate between 
almandine and pyrope; II, dark blood-red, from near Benenitra ; 
III, dark blood-red in amphibolite, from the river Sakatovo; IV, 
clear, rose-red in leptynite, from near Ampanihy (the composition 
as given is calculated from the analysis of the rock); V, dark 
blood-red in manjakite from Volotara; VI, clear, rose-red from 


Ianapera. The last of these approaches rhodolite in composition. 
L. J. 8. 


The Analcite-Basalts of Sardinia. H.S. Wasxineton (J. Geol. 
1914, 22, 742—753 ; Boll. Soc. Geol. Italiana, 1914, 33, 147—167). 
—Certain rocks from the lava flows of Monte Ferru and Bonorva 
in Sardinia, which have hitherto been described as leucite-basalts, 
show on analysis an excess of sodium (Na,O, 3°67—5°11%) over 
potassium (K,0, 0°72—1°64). Warm dilute hydrochloric acid 
extracts from the rock Na,O 2°66% and K,O 0°12%. The isotropic 
crystals previously regarded as leucite are thus proved to be 
analcite. They show zonally arranged enclosures, but there is an 
entire absence of lamellar twinning and optical anomalies. The 
analcite is an original constituent of the rock. The rock from a 
flow near Scano on Monte Ferru contains an abundance of nodules 
of olivine and augite. The olivine nodules, D®® 3°307 (anal. I), 
consist of an aggregate of small grains, whilst those of augite 
(anal. II) consist each of a single crystal. The analcite-basalt from 
Ghizo contains much copper-red biotite, and this rock type is called 


ghizite. 


SiO,. TiO,. Al,O,. Fe,0O,. FeO. MnO. NiO. 
I. 41-24 0-10 0-21 0-48 8-36 trace 0-21 
If. 50-13 1-91 7-08 1-10 4-41 0-05 0-02 
MgO. CaO. Na,O. K,0O. H,0. Total. 
I. 49-90 nil —_— — 100-62 
II. 13-73 20-06 1-88 0-25 0-11 100-73 
L. J. §. 


Analytical Chemistry. 


Fluorescence in Microchemical Analysis. W. Lenz (Zeitsch. 
anal, Chem., 1915, 45, 27—42).—Using a fluorescence microscope, the 
arrangement of which is described, the author has investigated 
eighty-seven different substances in ultra-violet light, and finds that 
thirty-one of them fluoresce. Six of them, namely, ammonium 
and potassium platinichlorides, cobalt mercurithiocyanate, mercuric 
iodide, silver iodide, and nickel dicyanodiamidine, fluoresce with 
practically their own colour, and thus tend to contradict Stokes’ 
rule. Four compounds, namely, benzidine chromate, hydro- 
chloride and sulphate, and nitron nitrate, owe their fluorescence to 


19—2 
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the organic part of the molecule. Of the remaining twenty-four 
compounds, it is probable that their fluorescence may form a useful 
test in the case of the following: arsenic trioxide, sodium urany]l- 
acetate, sodium pyroantimonate, silver and mercurous haloids. 

' BA F. 


Modified Jannasch’s Bromine Apparatus. Viktor Zsivny 
(Zeitsch. anal. Chem., 1915, 54, 159—161).—In the absorption 
apparatus described for use in Jannasch’s method for the analysis 
of ores (heating in a current of carbon dioxide charged with 
bromine vapour; compare A., 1906, ii, 394) all the connexions 
between the vessels should be made by ground-in joints. Such an 
apparatus, consisting of a globular receiver and three absorption 
flasks, is described. W. P. S. 


Weighing Pipette. A. T. Merres (J. /nd. Eng. Chem., 1915, 7, 
236).—A weighing pipette for use with glycerol, oils, etc., consists 
of a small pipette provided with a tap on its stem and having its 
upper end bent into the shape of a hook by which it may be 
suspended on the balance. W. PB. 


Filter-Pipette for Ether. J. M. Picket (J. Ind. Eng. Chem.. 
1915, 7, 236—237).—The ether is contained in a bottle closed 
with a cork, through which pass two tubes; one of these extends 
nearly to the bottom of the bottle, and is surrounded by a wider 
tube, to the lower end of which an ordinary paper filter thimble 
is attached. The upper end of this tube is bent downwards, and 
passes through a cork into a small pipette provided with a siphon 
arrangement. A rubber ball fitted with one valve is attached to 
the outer end of the other tube, the ball having a small hole in its 
side; a finger is placed over this hole while the ball is compressed 
to force the ether inwards through the filter thimble and thence 
into the pipette, the finger being removed as soon as the pipette 
is full and the siphon commences to deliver the ether. The capacity 
of the pipette may be such that any desired quantity of ether may 
be discharged each time thé pipette is filled up to the level at 
which the siphon operates. W. P. 8. 


Ether Recovery Tube. J. M. Picket (J. Jnd. Eng. Chem., 1915, 
7, 236).—In fat extractions with the use of a Knorr flask, a glass 
device is placed in the part of the apparatus above the extraction 
tube; during the extraction, one-half of this device acts as a 
funnel and conducts the ether from the reflux apparatus to the 
extraction tube. The other half of the device consists of a tube 
which, when the extraction is completed, is brought under the 
end of the reflux apparatus so as to collect the ether. W. P. S. 


Titration of Chlorine Ions in Natural Waters. Orro Mayer 
(Zeitsch. anal. Chem., 1915, 54, 147—158. Compare A., 1914, 
ii, 573).—Titration with standard silver nitrate solution yields 
approximately accurate results, whether a small or large quantity of 


we 
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potassium chromate solution is used as the indicator; with large 
quantities of the indicator, the colour change appears sooner than 
with small quantities. In all cases comparison solutions should be 
employed for detecting the point at which the colour of the indi- 
cator changes. The volumetric method is sufficiently trustworthy 
for use in water analysis, but when accurate estimations of chlorine 


ions have to be made, the gravimetric method should be used. 
W. P. 8. 


Estimation of Dissolved Oxygen in Water. L. W. WINKLER 
(Zeitsch. anal. Chem., 1914, 53, 665—672).—The following modification 
of the author’s well-known method is described for the estimation 
of dissolved oxygen in waters containing both nitrites and organic 
substances having an interfering action on the process. A bottle is 
filled with the water in question, manganous chloride solution and 
sodium hydroxide solution free from potassium iodide are added in 
the usual way, and a current of carbon dioxide is then passed into 
the water. The manganous hydroxide is thus converted into man- 
ganous carbonate and manganous hydrogen carbonate; about ten 
minutes’ treatment with carbon dioxide is sufficient. The precipi- 
tate is collected on a filter, washed with a 2% potassium hydrogen 
carbonate solution, dissolved in dilute hydrochloric acid containing 
potassium iodide, and the liberated iodine titrated. The manganous 
carbonate is not oxidised by atmospheric oxygen during the filtra- 
tion. W. P. S. 


Method of Valuing Hyposulphites. Epmunp Kyecurt (J. Soc. 
Dyers, 1915, 31, 94—96).—Whilst sulphites are without action on 
chromates in alkaline solution, hyposulphites are oxidised to 
sulphites, the chromate being reduced and a corresponding quan- 
tity of chromium hydroxide precipitated. The reaction proceeds 
according to the equation: 

2Na,CrO, + 3Na.8,0, + 2NaOH = 6Na,SO, + Cr,0, + H,O. 

A: weighed quantity of about 0°2 gram of the hyposulphite under 
examination is introduced in the dry state into a flask containing 
20 c.c. of approximately WV /10-dichromate solution previously ren- 
dered alkaline with sodium hydroxide. The mixture is boiled for 
five minutes, the chromium hydroxide collected on a filter, and 
washed ; the filter and precipitate are then boiled with water to 
which sodium peroxide is added, the excess of sodium peroxide is 
decomposed by continuing the boiling for a short time, and the 
resulting chromate is titrated with titanous chloride solution after 
the solution has been acidified with sulphuric acid. W. P. 8S. 


Estimation of Ammonia in Soils. R. 8. Porrer and R. §. 
Snyper (J. Ind. Eng. Chem., 1915, '7, 221—226).—Folin’s aération 
method (A., 1913, ii, 239) was found to be the most trustworthy 
for this purpose; in the dilution at which soil solutions are 
examined there is no precipitation of ammonium magnesium phos- 
phate and consequent retention of ammonia. The ammonia 
should be liberated by means of sodium carbonate; when sodium 
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hydroxide is employed, as recommended by Steele (A., 1911, ii, 
68), the results obtained are too high, owing chiefly to the decom- 
position of acid amides, particularly acetamide; sodium carbonate 
does not bring about this decomposition. The aeration method 
gives lower results than those obtained by direct distillation with 
magnesia, the difference being due to partial decomposition of 
organic substances by magnesia; the amount of ammonia obtained 
by the latter method depends on the duration of the distillation. 
The amount of ammonia extracted by hydrochloric acid from soils 
varies from 60 to 70% of the quantity present, and is independent 
of the strength of the acid and the period of extraction. 
W. P. S. 


Importance of the Occurrence of Nitrates in Milk and their 
Detection. E. Frirzmann (Died. Zentr., 1914, 43, 647 ; from Molk. 
Zeit., 1914, 28, 663) —For the examination of milk for nitrates (as 
indicating the presence of added water) a solution of formalde- 
hyde in sulphuric acid (D 1°82—1°825) is employed. A _ blue 
coloration is, however, not necessarily due to the presence of 
nitrates, and may be produced by preservatives such as dichromate, 
hydrogen peroxide, and ferric salts, so that the process is only of 
use where no preservatives have been employed. N. H. J. M. 


Estimation of Phosphoric Acid in Soil Extracts. L. G. pen 
Bercer (Bied. Zentr., 1914, 43, 670—671 ; from Intern. Mitt. Bodenk., 
1914, 4, 46).—The following method is employed for soils contain- 
ing titanium: An aliquot portion of the hydrochloric acid extract 
is diluted, boiled, and treated with a slight excess of ammonia. 
The precipitate is washed twice with hot water, dried on the filter, 
ignited in a platinum crucible, and fused with 2—4 parts of anhy- 
drous sodium carbonate. It is then extracted with cold water, 
filtered, and washed until 20 drops of the filtrate give no residue 
when evaporated. The residue contains ferric oxide, and all the 
titanium in the form of sodium hydrogen titanate. The filtrate, 
which may be turbid owing to ferric oxide passing through, is 
acidified with nitric acid until the alumina at first precipitated re- 
dissolves, evaporated down, and the phosphoric acid estimated in 
the usual manner. N. H. J. M. 


Iodometric Estimation of Phosphoric Acid in Vegetable 
Products and Soils. J. Preistncer and Fr. Fropt (Bied. Zentr., 1914, 
43, 608—609; from Zeits. landw. Versuchswesen Oesterr., 1914, 
17, 92).—The substance (10—20 grams of hay or straw, etc.) is left 
overnight with fuming nitric acid (20—25 c.c.), and then heated 
with strong sulphuric acid (10—15 c.c.) until all the brown fumes 
are expelled. Nitric acid is then added until the solution is colour- 
less, or slightly yellow. The solution is diluted to 200 c.c., and 
after the silica has settled, 20—25 c.c. are taken out and diluted 
to 40—50 c.c. with nitric acid, sulphuric acid, and water, so as to 
contain 1—1°5 c.c. of strong sulphuric acid and 10 c.c. of strong 
nitric acid, and precipitated by Lorenz’s method. 
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The precipitate is left, according to the amount, for two to 
eighteen hours, filtered, and washed with tap-water until free from 
sulphuric acid, and is then, along with the filter, transferred to 
somewhat diluted bromine containing a little V /2-sodium hydroxide, 
rubbed with a glass rod, and diluted to 200—300 c.c. Sodium 
acetate (5 grams) and potassium iodide (0°5—1 gram), followed 
by a few c.c. of V/4-sulphuric acid to precipitate the iodine, are 
then added, after which it is titrated with thiosulphate solution 
in presence of starch solution. One c.c. of V/10-thiosulphate= 
0°000761 gram of phosphoric anhydride. The bromine solution 
(Artmann, A., 1913, ii, 430) is prepared by adding 1400 c.c. of 
bromine water to a cooled V/4-sodium hydroxide solution (500 c.c.). 
The titration can be done by artificial light. N. H. J. M. 


Conventional Methods for Estimating Phosphoric Acid in 
Manures. F. Pinz (Bied. Zenir., 1914, 43, 601—608 ; from Zeits. 
landw. Versuchswes. Oesterr., 1914, 1'7, 55).—The direct citrate method, 
as employed in Austria for superphosphates, basic slag, and bone 
meal, gives satisfactory results without difficulty, whilst the German 
modification frequently gives conflicting results, owing partly to 
the employment of less concentrated solutions and of smaller 
amounts. 

In the case of crude phosphates, mixed manures, and soils, ete., 
von Lorenz’s method as modified at Bonn seems to be suitable. 

N. H. J. M. 


Recovery of Molybdic Acid. W. D. Brown (J. Ind. Eng. Chem., 
1915, 7, 213—214).—Molybdic acid may be recovered from the 
filtrates obtained in estimations of phosphoric acid by heating 
the solution to boiling, adding an excess of sodium phosphate, and 
separating the yellow precipitate. A quantity of 210 grams of the 
latter is then dissolved in a mixture of 800 c.c. of water and 
600 c.c. of ammonia, the solution is cooled, 35 grams of magnesium 
nitrate dissolved in 100 c.c. of water are added, the precipitated 
ammonium magnesium phosphate is separated by filtration, and the 
filtrate is mixed with 1900 c.c. of nitric acid (1: 1); the yield is 
3500 c.c. of molybdic acid reagent. W. P. S. 


Iodometric Estimation of Arsenic after Precipitation as 
Metal. Lancetot Anprews (Chem. Zeit, 1914, 38, 983—984. 
Compare A., 1914, ii, 68).—A reply to Brandt (A., 1914, ii, 291). 
The author maintains the arguments previously advanced (loc. cit.) 
in favour of using stannous chloride instead of hypophosphorous 
acid to precipitate the arsenic. The precipitation occurs at a lower 
temperature; hence there is less risk of the arsenic volatilising as 
chloride, and, moreover, the possibility of phosphorus being pre- 
cipitated from the hypophosphorous acid is obviated. G. F. M. 


Iodometric Estimation of Arsenic after Precipitation as 
Metal. L. Branpt (Chem. Zeit., 1914, 38, 984).—A reply to 
Andrews (preceding abstract). The objections to the hypophos- 
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phorous acid method are not justified. Although arsenic in the 
arsenious state may be reduced by stannous chloride at a lower 
temperature than by hypophosphorous acid, yet when in the more 
frequently occurring arsenic state, it is not, and, moreover, the 
higher temperature is in no way detrimental. It is not denied that 
there is any possibility of the precipitation of phosphorus or that 
hypophosphorous acid cannot be obtained arsenic-free. G. F. M. 


Estimation of Arsenic in Lead by Hypophosphorous Acid. 
L. Branpt (Zeitsch. dffentl. Chem., 1915, 31, 66—71. Compare A., 
1914, ii, 383)—The metal is dissolved in hydrochloric acid con- 
taining bromine, the excess is expelled by heating the solution, 
and, after cooling, 20 c.c. of hypophosphorous acid (D 1°15) and 
50 c.c. of concentrated hydrochloric acid are added. The mixture 
is heated nearly to boiling for ten minutes, then boiled, the precipi- 
tated arsenic collected on a filter, washed with hot dilute hydro- 
chloric acid, then with water, and its quantity estimated by titra- 
tion with iodine solution. In samples containing a small quantity 
of arsenic a relatively large weight of the sample may be taken 
for the estimation, and the greater part of the lead separated as 
sulphate before the arsenic is precipitated by the addition of hypo- 
phosphorous acid. W. P. 8. 


Estimation of Carbon and Phosphorus in Cerium and 
Cerium Alloys. Hans Arnotp (Zeitsch. anal. Chem., 1914, 53, 
678—682).—For the estimation of total carbon the method of 
oxidation with a mixture of chromic acid and sulphuric acid is 
employed. When cerium, however, is brought into contact with this 
mixture, explosion is liable to occur unless the following procedure 
is adopted. Five grams of the metal are placed in the evolution 
flask and 60 c.c. of a 20% copper sulphate solution are added; the 
metal disintegrates gradually, and is coated with copper. The 
small quantity of hydrocarbon gases liberated at this stage are 
burnt to carbon dioxide by passing them over platinised asbestos. 
After about one hour, 30 c.c. of chromic acid solution (720 grams 
of chromic acid in 700 c.c. of water) are added, followed by the 
gradual addition of a mixture of 100 c.c. of sulphuric acid and 
235 c.c. of water. The whole mixture is then boiled for two to 
three hours, and the process carried out as in the estimation of 
carbon in iron or steel. Free carbon is estimated by dissolving 
10 grams of the metal in 100 c.c. of 30% copper chloride solution, 
adding 100 c.c. of ferric chloride solution (125 grams of ferric 
chloride dissolved in 150 c.c. of water and 100 c.c. of hydrochloric 
acid), and collecting the insoluble residue containing the carbon 
on an asbestos filter; the filter and its contents are washed, and the 
carbon then estimated by oxidation with chromic acid and sulphuric 
acid. The phosphorus is estimated by dissolving 10 grams of the 
metal in nitric acid, neutralising the solution, and precipitating the 
rare earths as oxalates. The filtrate from the latter is evaporated, 
the excess of oxalic acid decomposed with nitric acid, and the 
phosphoric acid precipitated with molybdic acid reagent. Four 
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samples of cerium were found to contain: total carbon, 
0°058—0°150%; free carbon, 0°037—0°074%; carbide, 0°021— 
0°076%; phosphorus, a trace to 0°059%. W. P. 8S. 


‘Estimation of Free Carbon Dioxide in Drinking Water. 
L. W. Winkter (Zeitsch. anal. Chem., 1914, 53, 746—755).—Titration 
of the carbon dioxide with sodium carbonate solution (compare 
Tillmanns and Heublein, A., 1912, ii, 1211), using phenolphthalein 
as indicator (1 c.c. of a 1% solution per 100 c.c. of the water), yields 
trustworthy results, provided that a correction, depending on the 
hardness of the water, is applied. A table showing these correc- 
tions is given. W. P. 8. 


Estimation of Carbon Dioxide in Minerals. Lezon H. 
Borestrém (Zeitsch. anal. Chem., 1914, 53, 685—687).—In the 
estimation of carbon dioxide in minerals, such as scapolite, etc., 
the addition of a small quantity of hydrofluoric acid to the hydro- 
chloric acid used for the decomposition accelerates the rate at 
which the mineral is dissolved, and the carbon dioxide is evolved 
completely in about fifteen minutes. The results obtained are 
higher and more concordant than when hydrochloric acid is used 
alone; the hydrofluoric acid attacks the flask to some extent, but 
the same flask may be used for a considerable number of estima- 
tions. W. P. S. 


Estimation of Soil Carbonates. A Modification. W. H. 
MacIntire and L. G. Wituis (J Ind. Eng. Chem., 1915, 7, 227—228). 
—Although dilute phosphoric acid solution is capable of decom- 
posing the carbonates usually present in soils, and the whole of the 
carbon dioxide present may be expelled by shaking the soil with 
this acid for thirty minutes under reduced pressure, soils contain- 
ing dolomite sometimes yield low results. The authors therefore 
recommend the use of V/10-hydrochloric acid in place of the phos- 
phorie acid. The liberated carbon dioxide is absorbed in a tower 
containing sodium hydroxide solution. At the end of the experi- 
ment, the contents of this tower are titrated with sulphuric acid 
until neutral to phenolphthalein, and the carbon dioxide is esti- 
mated by continuing the titration to the neutral point of methyl- 
orange. W. P. 8. 


Estimation of Potassium by the Perchlorate Method. 
Russett Grisson Tain and ALexanpDeR CHarLes Cummine (T., 
1915, 107, 361—366).--Experiments have been made with a view 
of elucidating the causes and extent of possible errors in the per- 
chlorate method for the estimation of potassium. Davis (J. Agric. 
Scit., 1912, 5,52) suggested washing the precipitate with 95% alcohol 
containing 0°2% of perchloric acid, but solubility determinations 
indicate that potassium perchlorate is distinctly soluble in alcohol 
(0°051 gram in 100 grams 93°5% alcohol at 25°2°), and that the 
water added with the perchloric acid more or less counterbalances 
the slight decrease in solubility caused by the addition of the acid. 
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Another source of error is the presence of traces of potassium 
perchlorate in the so-called “pure” perchloric acid of commerce, 
which should therefore be redistilled in a vacuum before use. The 
authors conclude that accurate results may be obtained if the fol- 
lowing conditions are complied with: Ammonium salts must not 
be present in any quantity. Evaporation with the perchloric acid 
must be carried far enough to ensure complete conversion of 
chlorides into perchlorates. A freshly-prepared saturated alcoholic 
solution of potassium perchlorate must be used as the washing 
liquid instead of alcohol and perchloric acid. G. F. M. 


Volumetric Estimation of Small Amounts of Potassium. 
HERMANN Fiscuer (Landw. Versuchs.-Stat., 1914, 85, 139—145).— 
Whilst Mitscherlich’s method has been found to give satisfactory 
results, it remains to be ascertained whether the method proposed 
by Zaleski (A., 1914, ii, 147) is suitable with varying concentra- 
tions and in presence of other salts. N. H. J. M. 


Estimation of Zinc in Ores and Wastes. Hans Ruvusricivus 
(Chem. Zeit., 1915, 39, 198).—A rapid method particularly suitable 
for the estimation of small quantities of zinc. Five grams of finely 
powdered substance are dissolved in 15 c.c. of concentrated hydro- 
chloric acid, a little nitric acid being eventually added to complete 
the solution. After concentrating to a very small volume, 30 c.c. 
of concentrated ammonia are added to the cooled liquid, and the 
precipitated iron, after two or three further treatments with 
ammonia to ensure complete solution of the manganese and zinc, 
is filtered off, and the filtrate and washings to which a little copper 
sulphate solution is added, if copper was not originally present, are 
treated at 100° with a few crystals of sodium sulphide. A granular 
sulphide precipitate is thus obtained, which can readily be col- 
lected. It is treated with hot dilute hydrochloric acid, and the 
zinc in the soluble portion is precipitated with sodium carbonate 
and weighed as oxide. If manganese is present it is previously 
removed either by extracting the sulphide precipitate with acetic 
acid or by precipitating as hydrated dioxide from the chloride 
solution with ammonium persulphate or bromine immediately before 
throwing down the zine with sodium carbonate. G. F. M. 


Precipitation of Zinc and Manganese by Ammonium 
Sulphide. F. Szerremann (Zeitsch. anal. Chem., 1914, 53, 594—595) — 
The following procedure is recommended for obtaining manganese 
or zine sulphide in a condition in which it may be filtered without 
difficulty. The neutral solution, containing about 0°5 gram of 
manganese or zine per 200 c.c., is rendered strongly ammoniacal 
(10—20 c.c. of 25% ammonia per 10 c.c. of solution), heated at 
60—80°, and treated with a slight excess of ammonium sulphide. 
The mixture is then boiled for a few minutes, the precipitate col- 
lected on a filter, washed with dilute ammonium sulphide, and 
ignited. The ignited residue is treated with 5 c.c. of concentrated 
sulphuric acid, and the excess of this is removed by heating. Zinc 
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sulphate may be heated to dull redness without undergoing decom- 
position, and manganese sulphate is somewhat more stable. 
W. P. S. 


Analysis of Litharge. P. Beck (Zeitsch. anal. Chem., 1915, 54, 
137—147).—A complete analysis of litharge is seldom required 
when the material is to be used for technical purposes, but the 
estimation of certain impurities contained in most specimens of 
litharge is of importance. For the estimation of copper 100 grams 
of the litharge are dissolved in nitric acid, the lead is separated as 
sulphate, and the solution diluted to 1 litre. According to the 
amount of copper present, a quantity of from 10 to 100 c.c. of this 
solution is treated with an excess of ammonia, aluminium and 
ferric hydroxides are separated by filtration, the filtrate is acidified 
with dilute sulphuric acid, and the copper deposited electrolytically. 
If the colour of the deposited copper indicates the presence of 
other metals, the deposit is dissolved in nitric acid, ammonia and 
ammonium carbonate are added, any precipitate of bismuth hydr- 
oxide is separated, and the copper again deposited electrolytically. 
Litharge for use in pottery and glass manufacture should contain 
not more than 0°004% of copper or more than 0°006% of iron. To 
estimate these two metals in one portion of the sample 100 grams 
of the latter are dissolved in nitric acid, the lead is separated as 
sulphate, the lead sulphate washed with dilute nitric acid, and the 
washings added to the filtrate, which is evaporated and heated to 
expel the nitric acid. After dilution, lead sulphate is again sepa- 
rated, and the copper is precipitated as sulphide; the copper 
sulphide is dissolved in nitric acid, evaporated with sulphuric acid, 
any traces of lead sulphate are separated, the solution is treated 
with ammonia and ammonium carbonate, bismuth hydroxide is sepa- 
rated, and the copper then precipitated as sulphide from a sulphuric 
acid solution. The copper sulphide thus obtained is collected 
and weighed as oxide. The iron is estimated gravimetrically in the 
filtrate from the first copper sulphide precipitate. 

Litharge intended for use in the manufacture of accumulators 
should be free from nitrites or nitrates (the diphenylamine and 
brucine-sulphuric acid tests are recommended), and should not 
contain more than traces of iron, copper, or other metals precipi- 
tated by hydrogen sulphide; the chlorine-content must not exceed 
0°05%. The quantity of metallic lead in litharge may be estimated 
by mixing 100 grams of the sample with 700 c.c. of water, adding 
70 c.c. of nitric acid (D 1°4) in small quantities at a time, collect- 
ing the insoluble metallic lead on a filter, then dissolving it in hot 
dilute nitric acid, and estimating it either electrolytically or gravi- 
metrically. Insoluble substances (lead sulphate, silica, etc.) are 
estimated by treating 100 grams of the litharge with 700 c.c. of 
water and 80 c.c. of nitric acid, heating the mixture until all the 
lead oxide has dissolved, collecting the insoluble portion on a 
filter, washing it six times with hot water, and then igniting it in 
a porcelain crucible. W. P. S. 


ii. 284 ABSTRACTS OF CHEMICAL PAPERS. 


Comparison of Methods for the Analysis of the Higher 
Lead Oxides. Jarostav Miipaver and Bonumir PivnicKa (Zettsch. 
anal. Chem., 1914, 53, 569-580) —Bunsen’s method, which depends 
on the reaction: PbO,+4HCl=PbCl,+2H,0+Cl,, yields results 
which are at the most 0°1% too low. The modification of Lux’s 
method described by Chwala and Colle (A., 1911, ii, 441) tends to 
give results which are slightly too high, whilst Finzi and Rapuzzi’s 
method (A., 1913, ii, 624) gives results which are too high by about 
14%. The authors have attempted to estimate lead dioxide by a 
process based on the reaction: 

PbO, + 2NH,-OH + 2KOH = Pb(OK), + 4H,0 + No. 
The reaction proceeds in the cold, but owing to the retention of 
nitrogen in the reacting solution, the results obtained are somewhat 
too low. W. P. 8S. 


Rapid Electrolytic Estimation of Copper. Watrrr THEEL 
(Chem. Zeit., 1915, 39, 179).—A shortening of the time required 
for the complete electrolytic deposition of copper by using a hot 
solution and a high current density (Koch, A., 1913, ii, 794) may 
be attained more simply by electrolysing in concentrated solution 
with a current of only 1—2 amperes. One gram of the metal or 
alloy is dissolved in fairly concentrated sulphuric and nitric acids, 
and after boiling off nitrous fumes the solution is diluted to 25 c.c. 
This is electrolysed in the usual way with net electrodes, and using 
1°3 ampere the operation is completed in one hour, or with 2 
amperes in forty-five minutes. Only a very slight further accelera- 
tion is obtained by warming the solution, and, in fact, above a 
certain optimum, namely, 44° with 1°3 ampere, or 49° with 2 
amperes, a retardation sets in, and above about 60° copper is not 


deposited at all. G. F. M. 


Estimation of Copper in Steel. W.D. Brown (J. Ind. Fng. 
Chem., 1915, '7, 213).—The copper is precipitated as thiocyanate and 
this is titrated with potassium iodate solution. Five grams of the 
steel are dissolved in a mixture of 40 c.c. of nitric acid (D 1°20) 
and 25 ¢c.c. of sulphuric acid (1:1), and the solution is heated to 
expel all nitric acid. When cold, the solution is diluted with 
50 c.c. of water, boiled, diluted to 400 c.c. with hot water, 50 c.c. 
of concentrated ammonium hydrogen sulphite solution are added, 
followed by 25 c.c. of 5% potassium thiocyanate solution, the 
mixture is boiled for five minutes, and the precipitate collected 
and washed with 1% sulphuric acid. Filter and precipitate are 
transferred to a beaker, 20 c.c. of hydrochloric acid (1:1) and a 
quantity of standardised potassium iodate solution (2 c.c. for every 
0°1% of copper expected) are added, the mixture is diluted to 
500 c.c., potassium iodide solution added, and the liberated iodine 
titrated with thiosulphate solution. The potassium iodate solution 
employed should confain 19°64 grams of the salt per litre; 1 c.c. 
of the solution is equivalent to 0°005 gram of copper. W. P. 8S. 


Estimation of Mercury in Urine. A. Kuorz (Zeitsch. physiol. 
Chem., 1914, 92, 286—291).—The urine is completely oxidised in one 
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operation by heating on the water-bath with potassium chlorate 
and hydrochloric acid in the presence of a trace of osmium dioxide. 
The mercury salt is extracted with alcohol as in Salkowski’s method 
(A., 1914, 1, 630), and the mercury precipitated from the final 
aqueous solution on a strip of copper foil. After drying and weigh- 
ing, the foil is heated in hydrogen, and the loss of weight due to 
the vaporisation of the mercury determined. By performing the 
latter operation in an “arsenic” tube, a mirror of mercury is 
formed even when the mercury is present in so small a quantity 
as to be incapable of being quantitatively estimated. H. W. B. 


Estimation of Manganese in Soils. Brita von HorvAtu 
(Zeitsch. anal. Chem., 1914, 53, 581—593).—The colorimetric method 
described by Marshall, depending on the oxidation of man- 
ganese salts to permanganate by ammonium persulphate in the 

resence of silver nitrate (compare Schowalter, A., 1914, ii, 492), 
is recommended for the estimation of manganese in soils. The 
hydrochloric acid extract of the soil is twice evaporated to dryness 
with nitric acid to expel chlorine and destroy organic substances, 
the residue is then heated with sulphuric acid to remove the nitric 
acid, and the process proceeded with as described. Gravimetric 
and volumetric methods were found to be untrustworthy for the 
purpose. W. P. 8. 


Modified Method for the Gravimetric Estimation of Iron. 
Lapistaus VAsARHELY (Zettsch. anal. Chem., 1914, 53, 688—690).— 
Since ferric oxide tends to be reduced partly to magnetite (Fe,0,) 
during ignition owing to the reducing action of the carbon of the 
filter paper, the author recommends that precipitates of hydrated 
ferric oxide obtained in the usual way should be ignited in a 
Rose’s crucible in a current of oxygen. W. P. 8. 


Volumetric Estimation of Iron in Hydrochloric Acid Solu- 
tion by the Dichromate Method, using Diphenylcarbohydr- 
azide as Indicator. L. Branpr (Zeitsch. anal. Chem., 1914, 53, 
729—745).—In the method described previously by the author 
(A., 1914, ii, 71) sulphuric acid alone may be used in place of 
the manganese solution containing sulphuric and phosphoric acids. 
Arsenic, if present, must be oxidised previous to the titration 
of the iron. The correction for the amount of dichromate con- 
sumed by the indicator is quite small; it cannot be determined by 
a control titration of the indicator itself, but if this titration is 
made and a second quantity of the indicator added and titrated, 
the amount of dichromate used in the second titration will approxi- 
mate to that used by the indicator in the titration of the iron. 


W. P. 8S. 


Estimation of the Degree of Oxidation of Iron Compounds 
in Solutions containing Humus. E. MAxinen (Died. Zentr., 1915, 
44, 78—79; from Jntern. Mitt. Bodenk., 1914, 4, 388).—Owing to 
the presence of organic matter in soils, it is not possible to estimate 
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ferrous iron by oxidation methods. Ferric iron can, however, be 
estimated by reducing the solution in hydrochloric acid with 
stannous chloride, the end-point being indicated by the disappear- 
ance of the yellow colour; or an excess of stannous chloride may 
be added and titrated back with iodine in presence of starch 
solution. Only the latter process can be employed with soils. 


The presence of humus is without effect on the results. 
N. H. J. M. 


Volumetric Estimation of Cobalt in the Presence of Nickel. 
Apert Merz. (Zeitsch. anal. Chem., 1914, 53, 537—541).—The 
cobalt and nickel solution, which should not measure more than 
100 c.c., is treated with 15 c.c. of 10% hydrogen peroxide, 30 c.c. 
of 5% sodium hydrogen carbonate solution, and 30 c.c. of sodium 
hydroxide solution for each 0°1 gram of cobalt present. The 
mixture is shaken, heated for twenty minutes to destroy the excess 
of hydrogen peroxide, the precipitate then dissolved by the addi- 
tion of potassium iodide and sulphuric acid, and the liberated 
iodine titrated with thiosulphate solution. One mol. of iodine is 
equivalent to 1 mol. of cobalt. An alternative method depends on 
the different behaviour of cobalt and nickel towards ammonia, 
ammonium chloride, and oxidising substances. The solution of the 
two metals is treated with 10 c.c. of 16°6% ammonium chloride 
solution, 10 c.c. of ammonia, and 20 c.c. of 10% hydrogen peroxide, 
the mixture is heated for ten minutes, 50 c.c. of 25% potassium 
hydroxide solution are then added, and the solution is boiled for 
about forty-five minutes until all the ammonia has been expelled, 
water being added from time to time to compensate for loss by 
evaporation. The quantities of reagents mentioned are required 
for each 0°1 gram of cobalt. After cooling, the solution is treated 
with potassium iodide, acidified, and the liberated iodine titrated. 
The cobalt precipitate dissolves slowly, and the mixture should be 
shaken for about fifteen minutes after the addition of the potassium 
iodide and acid. Results are recorded which show that the method 
is trustworthy. W. P. S. 


Rapid Analysis of Alloys for Tin, Antimony, and Arsenic. 
F. A. Stier (J. Ind. Eng. Chem., 1915, 7, 211—212).—A quantity of 
0°5 gram of the alloy is dissolved in 8 c.c. of concentrated sul- 
phuric acid, the solution is cooled, 5 c.c. of water, a small quantity 
of pumice-stone, and 20 c.c. of hydrochloric acid are added, and 
the mixture is distilled for fifteen minutes, the temperature of the 
vapour being maintained at 107°. The distillate, containing the 
arsenic trichloride, is collected in a bent-glass tube, cooled with 
water, the open end of which dips into water contained in a 
second vessel. After the addition of 2 grams of sodium hydrogen 
carbonate. the distillate is titrated with standardised iodine solu- 
tion. The contents of the distillation flask are then cooled, diluted 
with 130 c.c. of water, and the antimony is titrated with perman- 
ganate solution. If the amount of antimony found is less than 
14%, a quantity of antimony chloride is added to the solution 


ANALYTICAL CHEMISTRY. li. 287 


sufficient to increase the antimony-content to this limit, and the 
mixture is boiled for thirty minutes with the addition of 6 c.c. 
of sulphuric acid, 60 c.c. of hydrochloric acid, and about 6 inches 
of pure iron wire (14 gauge); another piece of iron wire is now 
added, and the boiling continued for a further thirty minutes. The 
flask is then closed, the contents cooled rapidly to about 20°, 
diluted with boiled water to 350 c.c., and the tin titrated with 
permanganate solution. The presence of copper has no effect on 
the titration of the antimony, but when the quantity of copper 
exceeds 3%, 1 gram of potassium iodide should be added immedi- 
ately before the tin is titrated. 

Antimony and tin may be estimated in materials containing 
large amounts of copper, iron, and arsenic, by dissolving 0°5 gram 
of the sample in 10 c.c. of sulphuric acid, 15 c.c. of water being 
added first if much silicon is present. The solution is heated until 
fumes of sulphuric acid appear, cooled, treated with 10 c.c. of 
water and 10 c.c. of hydrochloric acid, are boiled for two minutes, 
1‘5 grams of potassium chlorate are then added in small quantities 
at a time, and the mixture is heated untii all chlorine has been 
expelled. The mixture is then boiled for about thirty minutes 
with the addition of 0°1 gram of sulphur, cooled, 6 c.c. of water, 
20 c.c. of hydrochloric acid, and a small quantity of pumice-stone 
are added, the arsenic is expelled by boiling, and the antimony 
and tin are then estimated as described. W. P. S. 


Separation of Gold and Platinum from other Metals. A. 
CHRISTENSEN (Zeitsch. anal. Chem., 1915, 54, 158—159) —The method 
proposed depends on the fact that gold and platinum are reduced 
to the metallic state by hydrazine hydrochloride; whilst gold is 
reduced in the cold, platinum is reduced only when the mixture is 
heated. The solution containing the two metals is rendered 
slightly acid with hydrochloric acid, an excess of hydrazine hydro- 
chloride is added, and the mixture is heated for one hour on a 
water-bath. The precipitated metals are separated, washed with 
hot nitric acid to remove mercury and copper, then dissolved in 
aqua regia, and the gold and platinum identified by the usual tests. 
The filtrate from the gold and platinum precipitate may be used 
for the detection of other metals; if Petersen’s method (A., 1910, 
ii, 654) is used for this purpose, the excess of hydrazine hydro- 
chloride must be removed previously by evaporating the solution 
and igniting the residue. W. P. 8. 


Estimation of the Reducing Power of Natural Waters. 
L. W. Winker (Zeitsch. anal. Chem., 1914, 53, 561—564).—The 
quantity of permanganate reduced in alkaline solution by natural 
water (compare A., 1902, ii, 701) is estimated by treating 100 c.c. 
of the water, diluted if necessary, with 10 c.c. of alkaline WV /100-per- 
manganate solution; after twenty-four hours the mixture is acidi- 
fied with sulphuric acid, potassium iodide is added, and the liber- 
ated iodine titrated with thiosulphate solution. The following pro- 
cedure is recommended for waters containing nitrites, ferrous salts, 
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and manganese salts: One hundred c.c. of the water are treated 
with 1 c.c. of 10% sodium hydroxide solution, and set aside 
for five minutes; ferrous and manganous salts are thus 
oxidised by the dissolved oxygen in the water. The potassium 
permanganate solution is added, and after the lapse of 
twenty-four hours the mixture is acidified with 25% phos- 
phoric acid solution (this is preferable to sulphuric acid as it 
prevents the action of the ferric salts on potassium iodide), 
potassium iodide is added, and the iodine titrated with thiosul- 
phate. Another portion of the water is also treated with sodium 
hydroxide solution to oxidise the ferrous and manganous salts, 
permanganate solution is then added, and the excess titrated after 
two minutes’ contact. The nitrites are thus oxidised, whilst the 
organic matter is not appreciably attacked ; the result is a measure 
of the substances, other than organic matters, which reduce per- 
manganate. W. P. 8. 


Separation of Gases by Fractional Distillation in a Vacuum 
at Low Temperatures. G. A. Burret aud I. W. Ropertson 
(J. Ind. Eng. Chem., 1915, 7, 209—210. Compare A., 1914, ii, 741 ; 
this vol., ii, 109)—A summary of the results so far obtained by 
the use of this method. A mixture of methane, ethane, propane, 
and butanes may be separated by liquefying the mixture with 
liquid air and removing the methane at this temperature; ethane 
is removed at —140°, propane at —120°, and butanes at —95°, 
leaving pentanes or higher paraffins as a residue. In a mixture of 


olefines, ethylene is removed at —140°, propylene at —120°, 
batylenes remaining as a residue. Benzene may be separated from 
air or coal gas at —78°. Water vapour in air may be estimated 
at a temperature of —78°, at which point the vapour pressure of 
ice is practically zero. The method will probably be of use in the 
examination of the various mixtures produced in the destructive 
distillation of fuels, ete. W. P. S. 


Rapid Method of Fractionating Gases at Low Temperatures. 
G. A. Burrect and I. W. Ropertson (J. Ind. Eng. Chem., 1915, 7. 
210—211).—The gas, for example, coal gas, is liquefied with liquid 
air, and as much gas as possible is removed at this temperature and 
collected ; other fractions are obtained from the residue at —140°, 
—120°, and —78° respectively. The first distillate is then refrac- 
tionated at the temperature of liquid air, the second distillate is 
added to the residue and fractionated at —140°, and so on. The 
last residue obtained at —78° is allowed to evaporate at the 
ordinary temperature and its pressure ascertained. At —78° 


practically the only gas remaining in coal gas is benzene. 
W. P. 8S. 


Analytical Distillation of Petroleum. W. F. Rirrman and 
E. W. Dean (J. Ind. Eng. Chem., 1915, 7, 185—195).—An account is 
given of the first section of a series of experiments dealing with 
the analytical distillation of petroleum, the investigation having 
been commenced for the purpose of securing data which will aid 
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in the formulation of a standard method. The methods at present 
studied are those of Allen and Jacobs, Ubbelohde, and Hempel, 
and it is found that the most efficient of these, the Hempel 
method, gives but a low degree of separation. An increased 
efficiency might be obtained by using a longer Hempel column, 
but this would make it so effective as a reflux apparatus that the 
higher boiling fractions could not be distilled without the occur- 
rence of a considerable amount of “cracking.” Distillation through 
a Hempel column of moderate height gives a degree of fractiona- 
tion more than twice that attained by the use of an ordinary open 
flask, whilst the Allen and Jacob method (minimum condensation) 
is as far below the open-flask method in efficiency as the latter is 
below the Hempel method. The degree of separation obtained by 
any one method of distillation is not a constant factor, but increases 
as the temperature rises. Similarities between the results obtained 
by various methods of distillation are entirely superficial, as is 
shown by the results of a series of refractionation experiments. 
W. P. S. 


Detection and Estimation of Petroleum Derivatives in 
Turpentine Oils. CO. Grimatpi and L. Prussia (Chem. Zeit., 1914, 
38, 1001—1002).—Of chemical methods for the detection of 
petroleum or coal-tar derivatives in turpentine oils oxidation of the 
terpenes by means of mercuric acetate is to be preferred. In a 
500 c.c. flask with a graduated neck are placed 75 grams of mercuric 
acetate, 200 c.c. of water, 100 c.c. of glacial acetic acid, and 10 c.c. 
of the turpentine. After heating under reflux for two hours 
at 80°, dilute nitric acid (2 vols. acid D 1°4, 1 vol. water) is added 
to the cooled mixture up to the zero mark. In the absence of 
petroleum derivatives the solution will be homogeneous, but other- 
wise unoxidised oil will be present, and its volume may be read off 
after it has collected completely in the neck. The minimum quan- 
tity of petrol that can be detected varies from 6—12%, of turpen- 
tine substitutes from mineral oils 8—10%, and of paraffin 10%. 
With coal-tar derivatives, satisfactory results have not yet been 
obtained. G. F. M. 


A Solution of Vanillin in Hydrochloric Acid as Reagent for 
Essential Oils. J. J. Cerperras (Anal. Fis. Quim., 1915, 13, 
46—54).—A series of tables giving the colour reactions produced 
by the interaction of vanillin in hydrochloric acid and a number 
of essential oils. A. J. W. 


Estimation of Lipoids in Serum. W. Kein and L. Dinkin 
(Zeitsch. physiol. Chem., 1914, 92, 302—330).—See this vol., i, 340. 


The Separation of Sterols from Fats by means of Digitonin. 
P. Bere and J. Ancernausen (Chem. Zeit., 1914, 38, 978—979. 
Compare A., 1913, ii, 885; 1914, ii, 503).—The following method 
of procedure is recommended in the digitonin process for 
separating phytosterol, etc., from fats: 50 grams of fat are shaken 
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in a separating funnel at 70° with 20 c.c. of 1% alcoholic digitonin 
solution for fifteen minutes; 20 c.c. of chloroform are then added, 
and after shaking and allowing to separate, the lower layer is run 
off. The upper alcoholic layer containing the precipitated digi- 
tonide is filtered, the residue washed three or four times with 
ether, and transferred with 50 c.c. into a conical flask. After well 
shaking, it is again collected, washed again several times with 
ether on the filter, and the fat-free residue is acetylated by boiling 
for fifteen minutes with 3 c.c. of acetic anhydride. On cooling, 
crystals of the steryl acetate are deposited; they are collected, 
washed with 70% alcohol, and dissolved off the filter with ether. 
The residue obtained by evaporating the ether is finally crystallised 
from absolute alcohol. 

The advantages claimed are the more perfect removal of adher- 
ing fat from the digitonin compound, so that the steryl acetates, 
after but one crystallisation, are quite free from fat, and hence 
never exhibit abnormally low melting points, and secondly, 
greater facility in filtering the precipitate, since unchanged 
digitonin is not precipitated, being held in solution by the chloro- 
form. 

The substance left after the removal of the sterols from the 
unsaponifiable portion of the fats has also been investigated. The 
unsaponifiable portion, separated by Bémer’s method, was treated 
with excess of digitonin solution, and the filtrate evaporated to 
dryness and extracted with ether to dissolve out sterol-free sub- 
stance from the unaltered digitonin. From lard, 0°032% of a soft, 


yellow mass was obtained, which was optically inactive. Mowrah 
fat gave 1°48% of a resinous substance, which had a specific rota- 
tion of +34°. The optical inactivity of this residue from animal 
fats, and the converse with vegetable fats, is apparently general, at 
least so far as the present investigations have extended. G. F. M. 


Direct and Invert Polarisation of Pure Sucrose. HeExserrt 8. 
Wa ker (J. Ind. Eng. Chem., 1915, '7, 216—217).—From the results 
of experiments with pure sucrose it would appear that the Clerget 
factor, if designed to give a reading of 100% for sucrose with the 
present sugar scale, should be increased from 142°66 to 142°78, 
whilst if it is intended to give the same figure as the direct 
polarisation of sucrose, regardless of the scale used, it should be 
further increased to 142°92. W. P. 8. 


Estimation of Sucrose in Beetroots which have been Frozen 
and Thawed. Ewite Sariarp (Compt. rend., 1915, 160, 360—363). 
—Beetroots which have been frozen and subsequently thawed yield 
a juice which is much more acid than the ordinary beetroot, and 
has a lower viscosity. Such roots have lost a considerable portion 
of their original sugar by fermentation, and those roots which 
contain a higher proportion of reducing sugars have a low sucrose- 
content. These roots contain one or more substances hydrolysable 
by hydrochloric acid, but not acted on by sucrose, and conse- 
quently this biochemical agent must be used for inversion to arrive 
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at the true sucrose-content. The alcohol furnished by the fermenta- 
tion of these frozen and thawed beetroots arises in part from the 
hydrolysable substances, other than sucrose, which can be slowly 
transformed into reducing sugars, capable of being fermented, 


under the influence of the acids in the fermented juice at 28—30°. 
W. G. 


Estimation of the Total Fatty Acids and other Ether- 
soluble Constituents of Fesdstuffs. J. B. Ratner (J. Jnd. Eng. 
Chem., 1915, 7, 218—220).—The unsaponifiable substances are 
estimated as described previously (this vol., ii, 113). The alkaline 
aqueous soap sqlution resulting from this estimation is then heated 
to expel dissolved ether, cooled, acidified with 8 ¢.c. of glacial 
acetic acid, and extracted four successive times with light petrol- 
eum. The solution of the fatty acids in light petroleum is then 
washed twice with water, the washings are extracted with light 
petroleum, the extract is added to the main bulk, which is then 
evaporated, and the residue of fatty acids dried to constant weight. 
The aqueous solution from the fatty acids is acidified with hydro- 
chloric acid, extracted with ether, the ethereal solution evaporated, 
and the residue weighed. This residue contains the unsaponifiable 
substances which are soluble with difficulty in light petroleum; 
chlorophyll, when present, is found in this fraction. When applied 
to fodders and excrements, the method yields higher results than 
are obtained by extraction with ether; in the case of havs and 
excrements the results are about twice as high. W. P. 8. 


Estimation of Tartaric Acid in Beverages, especially in 
Wines. E. P. Hivussier (Zeitsch. anal. Chem., 1914. 53, 542.—h#0). 
—Examination of various methods showed that Halenke and Mos- 
linger’s method yields trustworthy results, but in the case of 
beverages containing but little, if any, tartaric acid, the correction 
of 0°225 gram of tartaric acid is misleading. Villiers and Collin’s 
modification of Berthelot and Fleurieu’s method (precipitation of 
the tartaric acid by the addition of potassium bromide and alcohol, 
and titration of the resulting potassium hydrogen tartrate) is also 
trustworthy even in the case of slightly plastered wines. The 
racemate method (A., 1911, ii, 666) was only applied in a few 
cases, and its accuracy was not definitely ascertained ; this method 
appears to be tedious and costly. W. P. 8. 


Degradation of Cholesterol in Animal Organs. VII. Bile 
Acids. I. Lirscnirz (Zeitsch. physiol. Chem., 1914, 92, 383—401. 
Compare A., 1914, i, 1019)—The author describes a new method 
for estimating the cholic acids in bile. 0°5 Gram of the concen- 
trated bile is dissolved in 10 c.c. of hot glacial acetic acid and 
oxidised with 0°5 gram of benzoyl peroxide. After bringing to 
20 ¢.c. with glacial acetic acid, 1 c.c. is diluted with 5 c.c. of chloro- 
form, and 1 c.c. of the diluted liquid treated with 2 c.c. of acetic 
acid—sulphurie acid (10 vols. glacial acetic acid to 1 vol. sulphuric 
acid) and 1 drop of a 2°5% solution of ferric chloride in glacial 
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acetic acid. The deep green liquid thus obtained has a pronounced 
absorption band in the red, and 1 c¢.c. is now diluted with glacial 
acetic acid until this absorption band is only just visible <A 
weighed quantity of pure crystallised cholic acid is now treated in 
a similar way, and the dilution at which the absorption band is 
only just visible again determined. The ratio of the two dilutions, 
calculated to the quantities of material originally weighed out in 
each case, multiplied by 100, gives the percentage of cholic acid in 
the bile. 

The results obtained by this new method have been checked by 
a gravimetric method, and agree remarkably well. 

The author confirms the view previously put forward (loc. cit.) 
that cholic acid and cholesterol on oxidation with benzoyl peroxide 
and treatment with the acetic acid-sulphuric acid and ferric 
chloride reagents give products with identical absorption spectra. 
The cholic acid in bile salts arises, therefore, from cholesterol. 

H. W. B. 


The Precipitation of Amino-acids by Mercuric Acetate and 
Sodium Carbonate. C. Neuperc and Jon. Kers (Biochem. Zeitsch., 
1914, 67, 119—121).—The mercuric acetate-sodium carbonate 
reagent employed by the authors for the precipitation of amino- 
acids also precipitates polypeptides and peptones. This statement 
is illustrated by experiments on the precipitation of leucyl-leucine, 
glycyltryptophan, glycyltyrosine, and the peptone of silk-fibroin 


and Witte’s peptone. S. B. S. 


The Triketohydrinden Reaction. C. Nreusere (Biochem. Zeitsch., 
1914, 67, 56—58).—The author has already called attention to the 
fact that many substances other than the amino-acids yield this 
reaction. He now adds the following to the list: Thiosulphuric 
acid; sulphoxyarsenic acid, H,AsO,8; selenious acid; hydrogen 
sulphide; the metals magnesium, zinc, and aluminium, and the 
following organic substances: ammonium formate, ammonium thio- 
lactate, ammonium thioglycollate, and chloral hydrate after addi- 
tion of ammonia and evapcration of the excess. The conditions 
for producing the reaction are described, and attention is called 
to the fact that most of the substances have a reducing action. 

8. B. 8. 


Analysis of Ethyl Acetate. P.Szepertnyi (Zeitsch. anal. Chem.. 
1914, 53, 683).—The ester-content is found by saponification. A 
quantity of 25 grams of the acetate is then saponified with aqueous 
alkali solution, distilled, and the alcohol estimated in the distil- 
late; the quantity of alcohol thus found represents that present 
both in the combined and free state in the sample, and the amount 
of free alcohol is calculated. The quantity of water present in the 
sample is found by difference. The total amount of alcohol may 
also be found by oxidising the sample directly with potassium 
dichromate solution in the presence of sulphuric acid. One c.c. of 
NV /2-potassium dichromate solution corresponds with 5°7625 mg. of 
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ethyl alcohol. In this estimation the combined alcohol is oxidised 
as well as the free alcohol, if the latter is present, whilst the acetic 
acid liberated is not attacked. W. P. S. 


Approximate Estimation of Non-volatile Unsaponifiable 
Substances in Linseed Oil Varnish. F. BArAny (Zeitsch. anal. 
Chem., 1914, 53, 684—-685).—The presence of appreciable quantities 
of mineral oil or resin oil in the varnish may be detected, and 
the amount estimated by boiling 10 grams of the sample for 
twenty minutes with 30 c.c. of alcohol and 5 c.c. of aqueous 50% 
potassium hydroxide solution. The solution is then transferred to 
a graduated cylinder, diluted with alcohol to 50 c.c., and shaken 
with 100 c.c. of light petroleum. After the addition of 100 c.c. of 
water, the mixture is again shaken gently, and 50 c.c. of the light 
petroleum layer are withdrawn, evaporated, the residue dried at 
100°, and weighed. W. P. 8. 


Titration of Milk with Alcohol of Different Strengths. F. 
Léunis (Bied. Zentr., 1914, 43, 640—642; from Molk. Zeit., 1914, 
28, 153).—Whilst fresh milk from single cows gives very variable 
results when titrated with alcohol, the results with mixed milk are 
more satisfactory. When the amount of 80% alcohol exceeds 
4 c.c. (to 2 c.c. of milk), a low amount of germs is indicated. With 
a medium amount of germs, the amount of alcohol will be 2—4 c.c., 
whilst less than 2 c.c. will be required when the number of germs 
is high. In more extreme cases less than 2 c.c. of 70% alcohol will 
be required. The method, with such modifications as may be found 
desirable, should be useful as a quick method of ascertaining the 


amount of germs present and the keeping quality of milk. 
N. H. J. M. 


Alcohol Reaction of Milk. Aveust Avuzincer (Bied. Zenitr., 
1914, 43, 645—646 ; from Molk. Zeit., 1914, 28, 457. Compare 
Léhnis, preceding abstract)—Normal milk to which a small amount 
of fresh rennet has been added, at once gives with 68% alcohol 
a precipitate, indicating that rennet causes an immediate change 
in milk, liberating calcium salts. The greater the amount of 
soluble calcium salt present the sooner is coagulation produced by 
alcohol. Most single samples of milk fail to coagulate with alcohol 
after being boiled, if the acidity is normal. Addition of various 
substances, such as sodium fluoride, ammonium oxalate, form- 
aldehyde, etc., interferes with the alcohol test; substances which 
precipitate calcium prevent coagulation, whilst addition of soluble 
calcium salts increases coagulation. The milk of cows fed with 
calcium phosphate, coagulated with alcohol of lower percentage 
than milk from control cows. 

Alcohol of 70% (by vol.) is recommended. N. H. J. M. 


Methods of Estimation of Lecithin in Milk. N. A. Broprick- 
Pitrarp (Biochem. Zeitsch., 1914, 6'7, 382—390).—According to 
Burow (A., 1901, ii, 30), the lecithin in milk can be estimated by 
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dropping it into a mixture of equal parts of alcohol and ether 
acidified with acetic acid. The filtrate is evaporated at a low 
temperature, and extracted with dry ether. The phosphorus is 
then estimated in the ethereal extract. According to the author, 
this process is liable to lead to inaccurate results if the residue 
which is extracted is not first dried, and this can be accomplished 
by the addition of anhydrous sodium sulphate. The content of 
lecithin is found to vary with the period of lactation and the in- 
dividual, and increases with the increasing fat-content of the milk. 
8. B. 8. 


Estimation of Citral in Concentrated Oil of Lemon. E. 
Bocker (J. pr. Chem., 1914, [ii], 90, 393 —404).—Concentrated oil of 
lemon is adulterated principally by addition of citral derived from 
lemon-grass oil. Such addition does not increase the content of 
volatile, oxygenated compounds, on which the value of the oil as 
a perfume depends. The citral-content of these oils may be deter- 
mined with a considerable degree of accuracy by the sodium sul- 
phite method devised by Burgess (A., 1904, ii, "371), methods in 
which sodium hydrogen sulphite is used giving erroneous results. 
The proportion of citral present is not sufficient to indicate addi- 
tion of citral, but, taken in conjunction with the hydrocarbon- 
content of the oil (compare A., 1914, ii, 301), it will show if the 
proportion added is large. The highest percentage of citral found 
in oil of lemon free from terpenes and sesquiterpenes is 66, the 
content varying inversely with the hydrocarbons present. Conse- 


quently, if an oil of lemon contains either no hydrocarbons and 
more than 66% of citral or 50% of hydrocarbons and more than 
33% of citral, addition of the latter must have occurred. Since, 
however, the genuine hydrocarbon-free oil usually contains less 
than 66% of citral, the above method gives no more than the mini- 
mal value of the adulteration, and may, unless the latter amounts 
‘to about 20%, not detect it at all. T. H. P. 


Reactions of Vanillin. E. P. Hivusster (Zeitsch. anal. Chem., 
1914, 583, 691—695. Compare A., 1914, ii, 592).—When albumin, 
casein, peptone, or fibrin is treated with a small quantity of dilute 
alcohol and evaporated with the addition of vanillin, as in a test 
described previously (Joc. cit.), a yellow coloration is obtained 
which changes to violet when treated with hydrochloric acid and 
again evaporated. Blue or violet colorations are obtained by sub- 
sequent treatment with ammonia and then with hydrochloric acid. 
Urea yields a yellow coloration when evaporated with vanillin 
and the residue treated with hydrochloric acid, and a red colora- 
tion after treatment with ammonia and hydrochloric acid. The 
colorations obtained under similar conditions with gelatin are 
brown. W. P. 8. 


Experiments on the Resistance of Morphine towards Putre- 
faction. F. Dorpmann (Chem. Zett., 1915, 39, 69—71).—Four 
1 kilo. portions of horseflesh were intimately mixed with 200, 100, 
50, and 20 mg., respectively, of morphine hydrochloride, and frac- 
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tions of each were examined quantitatively for morphine at 
intervals of one, two and a-half, five and a-half, and eleven months. 
Although it was found that the presence of putrefactive bases 
prevented a trustworthy estimation of the amount of morphine, 
yet the alkaloidal residue was obtained in a sufficiently pure state 
tor the direct application of the qualitative colour reactions, all 
of which gave a distinct positive result, showing that even after 
eleven months’ putrefaction, unchanged morphine was still present. 
In the series examined at the end of a month, the morphine was 
actually obtained in a solid, crystalline condition by precipitation 
from the chloroform solution with light petroleum. Physiological 
tests were also made on mice with the residues obtained from 
portions containing 40 and 10 mg., respectively, after eleven 
months’ putrefaction. Positive results were observed with the first 
residue, but in the second only traces of morphine sufficient to 
give the colour reactions could have been present, as the physio- 
logical test did not respond. For the extraction of the morphine, 
Husemann’s method with some modifications was adopted, as 
follows. The flesh was treated with a litre of water acidified with 
acetic acid, first in the cold and then for some hours on the water- 
bath, whereby albumin was coagulated. After filtering through 
linen, the residue was once more treated in a similar way. The 
united filtrates, after concentration, were subjected to precipita- 
tion, first with alcohol and then with lead acetate, avoiding an 
excess. From the filtrate and washings the excess of lead was re- 
moved by hydrogen sulphide, and the clear solution, after con- 
centration to 100 c.c., extracted with warm chloroform, after 
addition of ammonia in slight excess. The chloroform residues 
were dissolved in a small quantity of dilute sulphuric acid, and 
extracted once with pure amyl alcohol, which removed coloured 
impurities. The morphine was then transferred to chloroform 
solution, back to water, and finally to chloroform again, and in 
this way a colourless to pale yellow residue was obtained, free from 


any impurities which would interfere with the colour reactions. 
G. F. M. 


Chemical Detection of Blood. Domenico Ganassin1 (Boll. 
Chim. Farm., 1914, 53, 777—781. Compare A., 1911, ii, 556).—The 
author has investigated Baecchi’s test for blood (Arch. Int. Méd. 
Légale, 1913, 4, 163), which is carried out as follows. Two c.c. 
of an aqueous alizarin-S-blue solution diluted to a mahogany- 
yellow colour are mixed. with about one-half the volume of 3% 
hydrogen peroxide solution. A little of the liquid to be tested is 
then poured slowly down the wall of the test-tube. If blood is pre- 
sent, gentle shaking rapidly renders the liquid intensely blue, the 
blue colour slowly fading and giving place to a red colour, which 
is moderately stable. This reaction is stated to give a positive 
result with 1 part of blood in 20,000, and to answer well with 
blood which has undergone alteration and become insoluble in 
water, the blood being then first dissolved in alcohol acidified with 
hydrochloric acid. 
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The author finds that this test is very rapid and simple, but not 
specific, since it is given by soluble iron salts, especially ferrous 
sulphate and hydrogen carbonate even in minimal traces, and also 
by potassium iodide, chrome alum, free chromic acid, and 
ferratin. Nitrous or iodic acid gives the blue coloration in 
absence of hydrogen peroxide, which changes the colour to red 
and then to yellow. Many animal and vegetable organic com- 
pounds fail to respond to Baecchi’s test, which in any case is com- 
pletely successful only in faintly acid liquids, carbonic acid being 
sufficiently strong for this purpose. 

This test can be regarded as of value only when it yields negative 
results. Tt. H. P. 


A New Method for Determining the Activity of Diastase. 
OrtomarR Wotrr (Chem. Zeit., 1915, 39, 105—107).—The method is 
an optical one depending on a determination of the difference in 
the refraction of the initial starch and resulting sugar solutions 
by means of the Zeiss interferometer, already described by Haber 
and Lowe (Zeitsch. angew. Chem., 1910, 28, 1393). This apparatus 
has hitherto only been used with solutions of crystalloids, but it is 
now found that the concentration of colloidal solutions can be 
determined with the same exactitude, and, further, that the shift- 
ing of the interference bands is strictly proportional to the amount 
of sugar solution present in mixtures containing varying propor- 
tions of 1% sugar and starch solutions when compared with a 
standard 1% starch solution in the other chamber of the interfero- 
meter. For the measurement of diastatic activity, the procedure 
is as follows: 0°2 gram of diastase is added to each of two 50 c.c. 
portions of a 1% starch solution. One portion is boiled to destroy 
the ferment, and the other placed in a water-bath at 38° for two 
hours or longer. Both solutions are then filtered through dry 
filter papers, and compared in the interferometer, the shifting of 
the bands, measured by a micrometer screw gauge, being propor- 
tional to the amount of starch converted. An example is also 


given of a determination of the diastatic action of saliva. 
G. F. M. 


Methods of Soil Investigation. O. ALBERT and R. Bogs (Bied. 
Zentr., 1915, 44, 3; from Internat. Mitt. Bodenk., 1914, 4, 181).— 
The results of estimations of water in soils by Schwalbe’s method 
(distillation with xylene) agreed with those obtained by the slower 
method of Mitscherlich (drying in a vacuum over phosphoric 
oxide). Both methods, preferably Schwalbe’s, are suitable for 
loams, clay and peaty soils, whilst sandy soils need only be dried 
in an air-bath at 105—106°. 

For estimating the sp. gr. of soils, the method is recommended 
in which the soil (20 grams), in a 50 c.c. flask, is treated with 
turpentine until all the air is expelled, after which the flask is 
filled with turpentine to the mark. The turpentine is run in 
from a burette, and the amount required to fill the flask ascer- 
tained. N. H. J. M. / 
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Spectrochemical Investigations. K. von Auwers (dnnalen, 
1915, 408, 212—284).—The D*’ and n* values for the a-, D-, B-, 
and y-lines are given for a large number of derivatives (aldehydes, 
ketones, esters, hydroxy-compounds and their ethers) of benzene, 
cyclopentadiene, furan, thiophen, coumarone, thionaphthen, and 
coumaran, and the exaltations of the specific refraction and dis- 
persion have been calculated. The results present such obvious 
regularities that the tenability, within detinite limits, of the 
following generalisations may be regarded as proved. (1) The 
spectrochemical character of the parent substance is only slightly, 
or not at all, changed when a methyl group enters the molecule 
of an aromatic aldehyde, ketone, or monocarboxylic ester in the 
ortho- or meta-position ; its introduction in the para-position, how- 
ever, markedly increases the exaltation. (2) Similarly, a methoxy- 
group in the ortho- or meta-position may considerably increase 
the exaltation, but its effect in the para-position is extraordinarily 
more powerful. (3) In consequence of these differences, para- 
derivatives of the types mentioned are readily distinguished from 
ortho- and meta-isomerides, but the differentiation of the latter 
by the spectrochemical method is frequently impossible. (4) The 
ethers of aromatic hydroxy-aldehydes, -ketones, and -esters exhibit 
considerably smaller exaltations than the parent substances. 
(5) eycloPentadiene, furan, and thiophen are spectrochemically 
similar, but not completely equivalent, structures. The optical 
depression exhibited by the three substances, which must be 
attributed to the presence of the 5-ring containing a conjugated 
system of double linkings, is diminished or is changed to an exalta- 
tion by the introduction of substituents; the effect of the same 
substituent is different in the two structures (data are lacking in 
the case of cyclopentadiene). (6) Derivatives of coumarone and 
of thionaphthen exhibit almost the same specific exaltations. A 
methyl or methoxy-group in position 2 does not exert any influence, 
although it is present as a disturbing substituent in a conjugated 
system. The spectrochemical behaviour of ethyl coumarilate is 
not materially changed by the introduction of a methyl or 
methoxy-group in position 2. On the contrary, the exaltations of 
the coumarans are diminished by the introduction of a methyl 
group in position 4, that is, in the conjugated system. 

The following new compounds are described. m-TZ'olylmethyl- 
carbinol, C;,H;-CHMe-OH, prepared from the aldehyde and mag- 
nesium methyl iodide, has b. p. 108°9—109°4°/12 mm., Dj" 0°993, 
Mma 1°52262, nm, 1°52635, mg 1°53740, m, 1°54710 at 15°35°, 
ny 15243; p-anisyl isopropyl ketone, OMe*C,H,-COPr%, has 
b. p. 149—150°/14 mm., Dj? 1°047, nm. 1°53328, n, 1°53925, 
mp 155489, n, 1°56926 at 16°6°, nf 1°5377; 4-hydrozy-m-tolyl 
isopropyl ketone has b p. 125°0—125°3°/11 mm., D® 1:043, 
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n® 1°5360, and its methyl ether has b. p. 155°/25 mm., DP 1°016, 
n® 1°5183; 4-methylthionaphthen, C,HsMe<S>0H, prepared 


by reducing the 2-hydroxy-compound with zine and acetic acid, 
has b. p. 11I—115°/12 mm., m. p. 19—22°, D’ 11138, np’ 1°6155. 
C. 8. 


Dispersion of air and Oxygen in the Iufra-red. C. Srarescu 
(Bult. Acad. Sci. Rowmame, .914—15, 3, 211—z10).—Thbe refractive 
index of dry atmospheric air and oxygen has been determined for 
wavelengths between 5894°6 (Na) and 40,000 Angstrom units. 
The method of Paschen is adopted in the measurements, a full 
account of which is to be published shortly (/Ad. Mag.). The 
measurements were made with a gas pressure of about 1430 mm. 
Hg. It is shown that there is no anomalous dispersion observable 
in the case of air up to wavelengths of 4°7, but that at this 
value the presence of the carbon dioxide makes itself noticeable. 
In the case of oxygen, the dispersion is also normal. Tables of 
comparative values for both air and oxygen are given up to 
A=86784 A.U., which are taken mainly from the work of Koch 
(A., 1905, ii, 661). J. F.S. 


Effect of Pressure on Arc Spectra. V. Nickel A 3450 to 
A 5500, incluaing an Account of the Rate ot Dispiacement 
with Wave-lengtn, uf the Relation between the Pressure and 
the wvisplacement, of the Influence of the Density of the 
Material and o1 the Intensity of the Spectrum Lines on the 
Displacement, and of the Resolution of the Nickel Spectrum 
intu Groups of Lines. W. Gerorrrey Durrig_p (Ad. Trans., 
1915, [A], 215, 205—252. Compare A., 1911, ii, 350).—By the 
method described in a previous paper, the intluence of pressure 
on the arc spectrum of nickel has been investigated by the appli- 
cation of pressures ranging from 10 to 100 atmospheres for the 
region A 3450 to A405U and A4600 to 5120, from 10 to 200 
atmospheres between A 4050 and A 4600, and 10 to 75 atmospheres 
between A5120 and A5500. The observations are discussed in 
detail, with special reference to the displacement, broadening, 
reversal, and change in the relative intensities of the lines. 

The relation between the displacement and the pressure is an 
approximately linear one, although the displacement per atmo- 
sphere is almost invariably greater at low pressures. According 
to the magnitude of the displacement, the nickel lines can be 
divided into two groups, which are also more or less sharply dis- 
tinguished in regard to other pressure effects. The further 
characters of the lines suggest, however, a further division of the 
first group into two sub-groups. For the three groups thus 
obtained, the values of the displacement constants d/A? or d/aA* 
are very approximately in the ratio 1: 2:4. The separation into 
groups is more clearly shown by the ratio d/a?, but if the results 
for pressures greater than 10 atmospheres are alone considered, 
there is but little difference between the results obtained by the 
use of d/d2 or d/a3. H. M. D. 
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Flame Reactions. IV. Witpsr D. Bancrort ard Harry B, 
Weiser (J. L’hysical Vhem., 1910, 19, 310—330. Compare A., 1¥14, 
ii, 317, 398; this vol., ii, 2).—A description is given of a simple 
form of sprayer for introducing the spray of sait solutions into 
flames, and of apparatus for burning hydrogen in chlorine and 
chlorine in hydrogen. These have been used in the investigation 
of the flame spectra of salts of the alkali metals under ditterent 
conditions. 

In addition to the line spectrum, it has been found that salts 
of lithium, sodium, and potassium yield a continuous spectrum in 
the Bunsen flame. The continuous spectrum is of maximum 
intensity in the blue or blue-green region. 

The blue luminescence of sodium, unaccompanied by yellow, is 
obtained when sodium salts are introduced into a hydrogen flame 
burning in chlorine; when metallic sodium burns slowly in oxygen, 
chlorine, or bromine; when a sodium salt is fused; when cathode 
rays act on sodium chloride; when anode rays first act on sodium 
chloride; when the coloured substance, obtained by the action of 
anode or cathode rays on sodium chloride, is heated; and when 
sodium chloride is precipitated rapidly from aqueous solution by 
the addition of hydrochloric acid or alcohol. 

The yellow luminescence, accompanied by the fainter blue, is 
found to be emitted when a sodium salt is introduced into the 
Bunsen flame, when sodium burns rapidly in oxygen, chlorine, or 
bromine, and when canal rays act on sodium chloride. 

From these observations, the conclusion is drawn that the blue 
luminescence is connected with the transformation of the sodium 
ion into undissociated sodium salt, and the yellow luminescence 
with the conversion of sodium atoms into ions. 

The diminished intensity of the line spectra in the hydrogen 
chlorine flame, or in the Bunsen flame into which hydrogen 
chloride or ammonium chloride is introduced, is supposed to be 
due to a diminution in the extent to which the salts are chemically 
dissociated. Under these conditions, ionic dissociation takes place, 
but chemical dissociation is restricted. The behaviour of the line 
spectrum and of the continuous spectrum in an electrical field is 


consistent with the above views relating to the origin of these 
spectra. H. M. D. 


Absorption Spectra of Various Halogen and Nitrile Deriva- 
tives of Benzene and Toluene as Vapours and in Solution. 
Joun Epwarp Purvis (T., 1915, 107, 496—509).—In earlier 
papers (T., 1913, 103, 1088, 1638) it has been shown that the 
absorption spectra of the vapours of the iodoanilines, piodophenol, 
the nitrobenzenes and _ nitrotoluenes, o-nitrophenol, o-nitroanisole, 
o-nitroaniline, and the nitrobenzaldehydes do not exhibit any of 
the numerous vapour bands found in benzene, toluene, aniline, 
phenol, and benzaldehyde (T., 1911, 99, 811, 1699, 2318), and 
that the finer vapour bands are eliminated as the number of 
chlorine or bromine atoms in the nucleus is increased. 

Investigations have now been made with other halogen and 
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various nitrile derivatives of benzene and toluene in order to 
ascertain the extent to which the absorption is affected: (1) by 
the introduction in the benzene nucleus ot the two dissimilar atoms 
of chlorine and bromine, as in the o-, m-, and pchlorobromo- 
benzenes, as compared with the dichloro- and dibromo-benzenes 
and with benzyl chloride; (2) by the introduction of the nitrile 
group, as in benzonitrile and the o-, m-, and p-toluonitriles, as 
compared with phenylacetonitrile; and (3) by the total replace- 
ment of the hydrogen atoms in the nucleus, as in hexachloro- 
benzene and hexamethylbenzene, or by the addition of six atoms 
of chlorine, as in hexachlorocyc/ohexane. 

The work has led to the following results. Many of the vapour 
bands in pdichloro- and pdibromo-benzene, in o-, m-, and p-chloro- 
bromobenzene, in benzonitrile, and in o-, m-, and ptoluonitrile, 
disappear when the substances are in solution, and are replaced 
by a few, moderately wide, diffuse bands. There are marked 
differences in the absorption phenomena of the isomeric substances, 
especially in the para-compounds, as compared with the ortho and 
meta-compounds; these differences are more strongly marked in 
the vapours than in the solutions. Narrow vapour bands are 
absent in phenylacetonitrile, benzyl chloride, and benzyl alcohol. 
In hexachlorocyclohexane, hexachlorobenzene, and hexamethy]l- 
benzene both vapour bands and solution bands are completely 
eliminated. The vapour bands and the solution bands resemble 
one another at the higher temperatures and pressures in those 
compounds which exhibit a series of finer vapour bands at the 
lower temperatures and pressures. 

These results are discussed from a consideration of the oscilla- 
tions of different electronic centres. E. G. 


Radiometric Measurements of the Ionisation Constants of 
Indicators. E. J. SHarrrer, M. G. Pauius, and Harry C. JonEs 
(J. Amer. Chem. Soc., 1915, 37, 776—807).—In counexion with 
investigations in which the authors are engaged, accurate measure- 
ments were required of the hydrolysis constants of certain salts, 
and the indicator method was considered suitable for the purpose. 
The ionisation constants of indicators which have hitherto been 
recorded show wide variations, and the present radiometric in- 
vestigation was therefore undertaken. Methyl-orange was studied, 
and a method developed by the application of Beer’s law, which 
readily gave the concentration of the yellow azo-base and that of 
the red quinoid ion. 

The method described, depending on the use of the radiomicro- 
meter and the grating spectroscope, is superior to any method used 
previously, and serves as well for a two-coloured as for a one- 
coloured indicator. Very small concentrations of coloured com- 
ponents were determined, and it was found that minute concentra- 
tions of hydrogen and hydroxyl ions can be rapidly and accurately 
estimated by radiometric measurements. Satisfactory constants 
were obtained for the ionisation of methyl-orange as a base, the 
value found being 2°1 x 10-4. 
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The ionisation and hydrolysis constants found for phenol- 
phthalein, regarded as a monobasic acid, were far from satisfac- 
tory. Wegscheider (A., 1908, ii, 806) and Rosenstein (A., 1912, 
ii, 893) have suggested that it acts as a dibasic acid. 

From a knowledge of the ionisation constant of methyl-orange, 
and by means of radiometric observations, the ionisation constant 
of a very weak base, aluminium hydroxide, and the hydrolysis 
constant of aluminium sulphate, have been determined. The 
method can also be used to determine the ionisation constants of very 
weak acids and the hydrolysis constants of their salts. E. G. 


General Behaviour of Optically Active Compounds as regards 
the Dependence of Rotation on Temperature, Dilution, Nature 
of Solvent and Wave-length of Light. T.S. Parrerson (7'rans. 
Faraday Soc., 1914, 10, 111—117).—A general disenssion of the 
relations exhibited between the optical rotation and the conditions 
of temperature, concentration, nature of solvent, and wave-length 
of light employed in the measurement. Two points are mainly 
discussed in this connexion: (1) the occurrence and position of 
the maxima and minima of optical rotation and the influence of 
the above-mentioned factors; (2) rotation dispersion. In the 
latter case, after considering the effect of a change in wave-length 
of the light used on the position of the maximum rotation, the 
author considers the term abnormal rotation dispersion. It is 
pointed out that the oft-stated definition, “That rotation dis- 
persion is the ratio of the rotations for various colours of light to 
the rotation for one given colour,” is unsatisfactory, and leads to 
misleading conceptions, the chief of which being that substances 
are said to possess an abnormal rotation dispersion, without any 
real, definite conception being attached to the term normal rota- 
tion dispersion. J. F. 8. 


Optical Rotation and Cryoscopic Behaviour of Sugars Dis- 
solved in (a) Formamide, (6) Water. Jonn Enwin MAckeEnziE 
and SupHamoy Guosn (Proc. Roy. Soc. Edin., 1914-15, 35, 22—-45).— 
The molecular weight of §-l-arabinose, J-xylose, a-d-glucose, 
a-d-galactose, d-mannose, d-fructose, a-lactose, and f-lactose have 
been determined in formamide and aqueous solution by the cryo- 
scopic method. The results show that in no case does an associa- 
tion of the sugar molecule occur. The optical rotation of the same 
sugars were measured at temperatures from 12—20° in both water 
and formamide solutions, using sodium light. In every case it is 
shown that mutarotation occurs in non-aqueous solutions with a 
velocity of the same order, but rather less than that observed in 
aqueous solutions. This is taken to indicate that the hydrate 
theory of mutarotation (Lowry, T., 1903, 88, 1314; Armstrong, 
T., 1903, 88, 1305) is untenable. This view is shown to be sup- 
ported by the results of Grossmann and Bloch (A., 1912, ii, 218) 
on the mutarotation of sugars in pyridine and formic acid solu- 
tions. The values of Grossmann and Bloch for pyridine solutions 
are inserted in the paper, and shown to be of the same nature as 
those obtained in formamide solution. J. F. S. 
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Rotation Dispersion in Homologous Series. Auc. HAacEnBacn 
(Zeitsch. physikal. Chem., 1915, 89. 570—596).—The specific rotatory 
powers of homologous series of compounds have been examined 
with the object of deducing the relations exhibited by the rotatory 
dispersive power. The compounds in question fall into three 
groups: (a) alkyl and aryl derivatives of methylenecamphor ; 
(5) derivatives of citronellal; (c) menthol and menthyl esters. 

The analysis of the data shows that the ratio of the rotations 
a’, and a, for any two members of one of these groups is in- 
dependent of the wave-length A. From this it follows that if the 
relation between the specific rotation a of one of these compounds 
and the wave-length A is expressed by the equation a=/f(A), the 
dispersion of the homologous compounds can be represented by the 
equation a=C/f(A), where C is a constant characteristic of each 
homologous derivative. The form of the function f() has not 
been exactly determined, but the data can be approximately 
represented by the equation a=A+B/\? or a=A/dA2+B/a‘. 
The specific factor C is related to the constants A and B by the 
equation C=a'/a=A’/A=B’'/B, in which a, A, and B and 
a’, A’, and B’ are corresponding values for two compounds belong- 
ing to the homologous series. 


Experimenta! and Theoretical Investigation of Substances 
showing Anomalous Dispersion of Molecular Rotatory Power. 
G Brunat (Ann. Phusiqve, 1915, [ix], 3. 232—282).—The anomalous 
dispersion and circular dichroism which are exhibited by certain 
coloured solutions have been further investigated by experiments 
on solutions of substances of relatively simple composition. The 
substances found to produce these effects include nickel hydrogen 
tartrate, potassium nickel tartrate, uranyl tartrate, /-bornyl 
dithiourethane, CSPh-NPh-CS:0-C,,H,;, and the corresponding 
compound derived from d-borneol. In all cases, the anomalous 
dispersion is found to be associated with circular dichroism, and 
can be explained by the presence of an absorption band in the 
visible region of the spectrum. H. M. D. 


Chemical Action of Light. XXX. G. Cramician and P. 
Siiper (Atti R. Accad. Lincei. 1915 [v], 24, i, 17—21) —The anthors 
criticise certain of the results obtained by Paternd (this vol., ii, 
36). The latter found that, under the influence of light, benzo- 
phenone and cymene yield only benzopinacone, but the authors 
have shown that this product is accompanied by dicymyl (A., 
1910, i, 489). 

Paternd and Peret (A., 1914, ii, 234) state that the interaction 
of ethyl alcohol and acetaldehyde leads to no definite result, but 
the authors find that it yields butylene By-glycol, 

OH-CHMe-CHMe:0OH, 
together with a small proportion of diacety]. 
Claims for priority are also made against Paternd. T. H. P. 


Experiments on Radioactive FEmanations. A. DEBIERNE 
(Ann. Physique, 1915, [ix], 3, 18—61).—An account is given of the 
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preparation of pure radium emanation, and of the investigation 
of its properties. 

The emanation, freed from foreign gases as far as possible by 
the action of suitable reagents, was subjected to fractional con- 
densation, and the major portion, condensing between —145° and 
—165°, was collected separately. This product is apparently not 
quite pure, for it exhibits the initial contraction noted by previous 
observers. In agreement with Ramsay’s views, the author’s ex- 
periments can be interpreted on the assumption that this con- 
traction is associated with the spontaneous elimination of the 
impurities in the emanation. From a comparison of the y-ray 
activity of the resulting pure product with that of radium in 
radioactive equilibrium, it is found that the volume of emanation 
in equilibrium with 1 gram of radium is equal to 0°58 cubic mm. 
After the application of éertain corrections, this becomes 0°605 
cubic mm., which agrees closely with the values recorded b 
Rutherford and by Gray and Ramsay (compare T., 1909, 95, 1073). 

The spectrum of the pure emanation has been examined, with 
results in close agreement with those obtained by Royds (A., 1909, 
ii, 206. 287). Measurements of the decay constant of the 
emanation at atmospheric pressure are in accord with the results 
obtained at low pressures and in mixtures containing foreign gases. 
No difference could he detected in the constant for fractions of the 
emanation condensed at different temneratures. 

The heat liberated in the decay of radium and of radium emana- 
tion has been measured bv the use of a Bunsen ice calorimeter. 
The results indicate that 18—20% of the total heat liberated in 
the disintegration of radium (in radioactive equilibrium) is to be 
attributed to the primary formation of the emanation. 

H. M. D. 


The Atomic Weight of Radioactive Emanations. A. DresteRNe 
(Ann. Physique, 1915, [ix], 3. 62—96)—The results obtained in 
previous measurements of the atomic weight of radium emanation 
by diffusion methods suggest, on the whole, a much smaller 
value than that which corresponds with the generally accepted 
relation between radium and its emanation. Since in these ex- 
periments the emanation is admixed with relatively very large 
quantities of foreign gases, and its partial pressure, in consequence, 
is extremely small, it seemed possible that the ordinary relation 
between the density and the rate of diffusion might not hold under 
these conditions. 

In order to test this, experiments have been made in which the 
rate of passage of gases through a small hole in a thin sheet of 
platinum was measured, when the pressure on one side was only 
a small fraction of a mm., whilst on the other side of the aperture 
the pressure was maintained as low as possible by means of a con- 
tinuously acting Gaede pump. Observations were made with 
oxygen, carbon dioxide, sulphur dioxide, and argon at pressures 
varying from 0°075 mm. to 0°001 mm. The results obtained show 
that the relation between the initial pressure », and the pressure 
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p at the end of time ¢ is given by the relation p=p,e~“', in which 
uw is a coefficient which is proportional to the rate of flow of the 
gas through the pin-hole. In accordance with this equation, a 
straight line is obtained when log p is plotted as a function of f¢. 
The slope of this line is a measure of the coefficient p, and the 
experimental data show that My?, where M is the molecular 
weight, has the same value for each of the four gases examined. 

Experiments were also made with mixtures of oxygen and 
sulphur dioxide, and in this case it was found that the pressure 
p of the mixture after time ¢ is related to the initial pressure 
Py by the equation 

v=p+p"=pla/l+a.-“'t4 l/L+a.e#'), 
in which p’ and p’, are the partial pressures of oxygen, and p” 
and p”, those of sulphur dioxide, and a is the ratio of the initial 
pressures p’,/p”). It follows from this result that each gas acts 
independently of the other. . 

These results afford an experimental basis for the application of 
the Bunsen method to the determination of the atomic weight of 
the emanation, and the same apparatus has been used for this pur- 
pose. From a comparison of the straight lines obtained with radium 
emanation and oxygen, the ratio of the densities is found to be 
6°9, which gives 221+2 for the atomic weight of the emanation. 

On account of the greater rate of decay of thorium emanation, 
the experimental method requires some modification, but not in 
any essential way. The observed results give a number of the 
order of 200 for the atomic weight, but the accuracy attainable 
is not very great. H. M. D. 


The Electron Emission of the Calcium Oxide Electrode in a 
Vacuum. Werner GermersHAusen (Physikal. Zeitsch., 1915, 16, 
104—-108).—The behaviour of the calcium oxide electrode has been 
investigated in the highest possible vacuum at various tempera- 
tures up to 1400°. In opposition to the theory (compare Freden- 
hagen, A., 1913, ii, 903; Gehrts, A., 1913, ii, 1005) that the activity 
of the electrode depends on the dissociation of the calcium oxide, 
the results obtained by the author indicate that the activity of 
the electrode is due to a specific electronic emission on the part of 
the oxide. The presence of traces of residual gases in the dis- 
charge tube diminishes the effect to a very considerable extent, as 
in the case of the emission from tungsten investigated by Lang- 
muir (A., 1914, ii, 412). When the residual gases are removed, 
the intensity of the electron emission increases, and at a given 
temperature the effect’ remains constant and independent of the 
length of time during which the discharge is passed. For small 
differences of potential, the emission is nearly independent of the 
temperature between 1000° and 1400°. The equation for the 
limiting value of the current in the absence of traces of foreign 
gases, which was found by Langmuir (loc. cit.) to represent the 
experimental observations made with tungsten, is also found to 
yield satisfactory results in the case of the calcium oxide electrode. 

H. M. D. 


GENERAL AND PHYSICAL CHEMISTRY. ii. 805 


Adsorption Experiments with Radioactive Elements. Kari 
Horovitz and Fritz Panetn (Zeitach. physikal. Chem., 1915, 89. 
518—528).—The adsorption of radium, polonium, thorium-B, and 
thorium-C by various substances has been investigated with the 
object of ascertaining whether there is any connexion between the 
adsorption and the solubility of the radioactive substances. The 
adsorbents used were barium sulphate, barium chromate, cupric 
oxide, chromic oxide, titanium dioxide, tantalic oxide, manganese 
dioxide, silver chloride and bromide (insolated and non-insolated). 
These were shaken for ten minutes with the radioactive solution, 
and the influence of acid or alkali on the adsorption was deter- 
mined in parallel experiments with the addition of varying quanti- 
ties of these reagents to the solution. 

The results obtained show the existence of a connexion between 
the magnitude of the adsorption and the solubility of the 
“analogous” radioactive compound. By the “analogous” com- 
pound is meant the compound of the radioactive element which 
contains the same electronegative constituent as the adsorbent. 
Those radioactive elements are adsorbed by a given adsorbent, for 
which the “analogous” compounds are relatively insoluble. In 
accordance with this relation, it is found that the adsorption in- 
creases when an acid which has the same anion as the adsorbent 
is added to the radioactive solution. The addition of sulphuric 
acid increases the adsorption exhibited by barium sulphate, hydro- 
chloric acid that shown by silver chloride, and the addition of 
nitric acid is also found to increase the adsorption effect in the 
case of the various metallic oxides. This influence of the common 
ion on the adsorption is attributed to the reduction in the solu- 
bility of the “analogous” radioactive compound. H. M. D. 


Distribution of Radio-elements in Rocks. II. Spring 
Deposits. G. WerIssENBERGER (Centr. Min, 1914, 481—490. Com- 
pare A., 1914, ii, 608).—The ochre deposited by a strongly radio- 
active chalybeate spring in the Villnésser Ravine, Tyrol (A., 1913, 
ii, 1012), was examined. The rock from which the water issues is 
a graphite-quartzite containing a small amount of zircon. 
Analyses are given of this rock (SiO, 91°41, C 1°56%, etc.), and 
of samples of the ochre collected at different spots (Fe,O, 
62°82—67°26, loss on ignition 20°81—25°45, SiO, 7°84—9°82, 
Mn,O, 1°24—1°47%, ete.). The amount of radium in the rock is 
2°73 x 10-1, and in the ochre 7°95 x 10-®—1°58 x 10-9%, being 
greater in amount in the samples collected nearer the point of 
issue of the spring. Thorium in the rock 1°16 x 10-8, and in the 
ochre 8°11 x 10-4—3°56 x 10-38%. L. J. S. 


The Radioactive Content of Certain Minnesota Soils. James 
C. SanpErson (Amer. J. Sei. 1915 [iv], 39, 391—397).—A method has 
been devised by which the radium content of a soil may be deter- 
mined in a sample of about 50 pounds in weight. This has been 
applied to the investigation of the radium content of thirteen 
typical Minnesota soils, in which the content of thorium was also 
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measured. The radium content in these varies from 17 to 
80x10-™4 gram per cc., and that of thorium from 25 to 
7110-7 gram per c.c. There is no apparent connexion between 
the two series of numbers. 

The soils examined can be classified in two groups according to 
their fertility, and without exception it is found that the soils 
belonging to the fertile group are richer in radioactive emanations 
than soils falling into the less fertile group. This agrees with the 
results which have been obtained in experiments on the change 
in the fertility of soils when treated with water containing radium 
emanation. H. M. D. 


Degree and Character of the Radioactivitv of the Kuvaka 
Svring of the Nishnelomovski Dietrict of the Penzenski 
Government. P P. vow Werarn (7. Ruse. Phase, Chem. Sac., 1914, 
46, 742—745).—The water of this spring exhibits feeble radio- 
activity, which increases in intensity as the yield of the spring 
diminishes. Since the radioactivity rapidly vanishes when the 
water is kept, it is due only to dissolved emanation. T. H. P. 


Cause of the Electrical Conductivity of Air which has been 
in Contact with Phosphorus. IT. Runorr Screnck and E. 
Rreunina (Ber,, 1914 47 9691—29611. Compare Schenck. Mihr and 
Banthien, A., 1906, ii, 326).—In the previous communication it 
has been shown that the ionisation of air which has been in con- 
tact with phosphorus is due to the interaction of phosphorus tri- 
oxide and water. By the use of a special apparatus, of which a 
diagrammatic representation is given, experiments have been made 
to decide whether the cause of the ionisation is the mere occur- 
rence of chemical reaction between the phosphorus trioxide and 
water, or whether some product of the reaction is the agent. On 
allowing water vapour and phosphorus trioxide to react in a 
current of nitrogen, and passing the gas through a vessel cooled in 
liquid air, it is found that the issuing gas has lost all sign of 
ionisation; if the temperature of the cooled vessel is allowed to 
rise, ionisation manifests itself strongly. The ionisation is there- 
fore due to a reaction product, a “ phosphorus emanation,” which 
undergoes complete condensation at —180°, but has an appreci- 
able vapour pressure at —80°. Nothing is at present known as 


to the nature and composition of this active substance. 
Dm. ¥. F. 


The Electrical Conductivity of Colloidal Solutions. Haratp 
Nornvrnson (Kollaid Zaitarh., 1915. 16. 65—69).—Aeccrording to 
measurements of the velocity with which colloidal particles move 
in an electric field, it would seem that the mobility is of the same 
order of magnitude as that of the ions. On the assumption that 
Stokes’ law is applicable to the motion of the colloid particles and 
the ions, it is shown that the maximum electric charge of a colloidal 
or suspended particle is proportional to its radius. It is shown, 
further, that if the same quantity of a substance, for example, a 
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metal, is present (a) in the form of colloidal particles, (6) in the 
form of ions, the conductivity due to this substance will vary 
inversely as the square of the radii. According to this relation, 
it is possible to calculate the conductivity of a colloid in terms of 
the concentration and the degree of dispersity. The values 
obtained in this way show that the conductivity of colloids of 
average dispersity is negligibly small. It follows from this that 
the relatively high values for the conductivity of colloids, which 
have been recorded by a number of observers, are in all probability 
due to the presence of small quantities of electrolytes. 

In the case of concentrated solutions of highly dispersive 
colloids, in particular solutions of non-metallic colloids, it is possible 
that an appreciable proportion of the observed conductivity may 
be attributed to the colloidal substance itself, but even in these 
cases the major portion of the conductivity is with great proba- 
bility to be debited to the presence of adsorbed electrolytes. 

H. M. D. 


Dielectric Constant of Liquid Hydrogen Iodide. Herman 
Scutunpt and Jriius Unperwoop (7, Physical Chem. 1915, 19. 338. 
Compare Schaefer and Schlundt, A., 1910, ii, 12).—-A redetermina- 
tion of the dielectric constant of hydrogen iodide has given 2°65 
at 19° and 3°61 at —50° for the liquid substance, and 3°05 at 
—70° for the solid. The values recorded previously (/oc. cit.) 
seemed to show anomalous behaviour on the part of hydrogen 
iodide, but the new values show relations of the kind exhibited 
by other substances. H. M. D. 


Potentiometric Arrangement for Electrochemical Investiga- 
tions. ©. Scarpa (Ann. Chim. Anplieata, 1915, 3. 157—161).—The 
author describes a simple and inexpensive potentiometer con- 
structed of the ordinary apparatus of a physico-chemical labora- 
tory, and capable of reading from 0°0001 volt to 10 volts. 

_ > @ A 


Influence of Organic Bases on the Potential of the Hydrogen 
Electrode. Arrigo Mazzuecnertt (Atti R. Acead. Lincet, 1915. fv), 
24, i, 139—143).—The author has found recently (ibid., 1914, [v], 
23, ii, 503) that addition of salts of various organic bases exerts 
an appreciable influence on the potential of a zinc electrode 
immersed in zine sulphate solution. Similar investigations with 
the hydrogen electrode show that this also is rendered more 
“noble” by the presence of an organic base. Effects of varying 
magnitude are observed with quinine and cinchonine hydrogen 
sulphates, and brucine, veratrine, coniine, hydrastine, quinoline, 
lutidine, dimethylaniline and phenylhydrazine sulphates, but, of 
the simpler bases, quinoline and dimethylaniline exert the greatest 
action, just as is the case with the zinc electrode. The effect pro- 
duced by phenylhydrazine is exceptionally large, and may be due 
to true chemical depolarisation. Just as with zinc, the initial, 
energetic action of these bases diminishes more or less rapidly. 
The effects due to starch, gelatin, and saponin are negligibly small. 
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Since, in the absorption of salts by solid surfaces, the basic 
portion is often absorbed in the larger amount, it may be that 
the same happens in this case. a. m2. 


Properties of Silver Iodide Interpreted in Relation to Recent 
Thermodynamic Conceptions. GRiNNELL Jones and Miner Louis 
Hartmann (J. Amer. Chem. Soc., 1915, 3'7, 752—775).—Jones (A., 
1909, ii, 210) has proposed an explanation of the negative 
coefficient of expansion of silver iodide. From a study of the free 
energy of formation of this salt, it has been found that, as the 
temperature rises, the mutual affinity of silver and iodine increases 
their tendency to produce a diminution in volume. As the data 
employed in these calculations were obtained from various sources, 
and the errors of all of them entered into the result, it was con- 
sidered desirable to test this explanation of the negative coefficient 
of expansion by direct measurements at two temperatures of the 
potential of an electrolytic cell which produces silver iodide from 
its elements. 

Measurements have been made of the #.M.F. of silver-silver 
iodide—iodine cells at 0° and 25°. The construction of these cells 
is described, and an improved method has been devised for pre- 
paring silver-silver iodide electrodes. From the results, the free 
energy of formation of silver iodide from silver and iodine has 
been found to be 65°1 kilojoules at 0° and 66:1 kilojoules at 25°. 
The conclusion that the mutual affinity of silver and iodine 
increases with rising temperature is thus confirmed. 

The heat.of formation of silver iodide is 61°0 kilojoules. 

It is shown that the relationship between the properties and 
thermodynamic constants of silver iodide support many of the 
conclusions drawn by Richards from his hypothesis of compressible 
atoms, but do not support the so-called Nernst heat theorem. 

E. G. 


Complications at the Anode in the Silver Coulometer 
(Voltameter). T. W. Ricwarps and F. O. Anperkaa (J. Amer. Chem. 
Soc., 1915, 3'7, 675—693).—In an earlier paper (this vol., ii, 81) an 
account was given of the occurrence of included electrolyte in the 
cathode deposit in the silver coulometer. It has been found by 
Richards, Collins, and Heimrod (A., 1900, ii, 256) that the older 
form of voltameter, containing filter-paper, caused a heavier 
deposit than that in which the anode liquid is kept away from the 
cathode by means of a porous cup. A further study of this ques- 
tion has confirmed the view (Richards and Heimrod, A., 1902, ii, 
592) that, even in the absence of filter-paper, the anode liquid may 
cause an increase in the weight of the ignited cathode deposit, and 
this effect is attributed to metastably dissolved silver in the form 
of an argentous ion. The Kohlrausch coulometer, whilst giving 
better results than the filter-paper form, does not entirely obviate 
the difficulty. The best results were obtained by means of a small, 
porous cup coulometer with a highly burnished cathode and pure 
electrolyte, the deposit being ignited at incipient redness. E. G. 
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Electrolytic Phenomena at Diaphragms. II. The Depend- 
ence of the Magnitude and Direction of the Cnanges in 
Concentrau.ion and of the Transport of Water on the Hyarogen 
jon Concentration. ALBrecur BerHe aud THeoporR LoRoPoy 
(Zertsch. phrysck st. Chem., 1915, 89, 597—637. Compare this vol., i, 
213).—Further experiments have been made in order to ascertain 
the influence of the hydrogen ion concentration on the changes 
which occur in the composition of salt solutions in the immediate 
neighbourhood of an interposed diaphragm when a current is 
passed through the salt solution. Salt solutions containing vary- 
ing amounts of acid were examined, and, after the passage of a 
measured quantity of electricity, samples of solution from the 
positive and negative sides of the diaphragm were analysed. The 
anion concentration was estimated by a suitable chemical method, 
and the hydrogen ion concentration electrometrically by means of 
a hydrogen electrode. The change in volume of the anode 
solution was determined with the aid of a capillary tube 
communicating with the anode chamber of the electrolytic 
apparatus. 

From the results obtained with a number of diaphragms, it is 
evident that the magnitude of the change of concentration and 
the transport of water is dependent on the hydrogen ion concen- 
tration of the original solution. With diaphragms of collodion, 
wood, and charcoal the concentration always increases on the 
cathode side of the diaphragm, and water is always transported 
in the direction of the positive current, whatever the hydrogen ion 
concentration may be. On the other hand, with diaphragms of 
gelatin, egg albumin, pig’s bladder, and gypsum, the effect 
depends on the hydrogen ion concentration. When this exceeds 
a certain value, the electrolyte increases in concentration on the 
anode side, and the water transport follows the direction of the 
negative current. The hydrogen ion concentration corresponding 
with the reversal of these effects depends on the nature of the ions. 
According to the results obtained with differently concentrated 
sodium chloride solutions, it appears that the hydrogen ion con- 
centration at which the above changes are reversed (isoelectric 
point) increases with increasing salt concentration. When referred 
to the same quantity of electricity, the magnitude of the change 
in the concentration decreases with increasing strength of the 
solution. 

With jelly diaphragms containing varying amounts of gelatin, 
the concentration changes increase with the gelatin content of the 
diaphragm. 

The phenomena described are supposed to be connected with 
the adsorption of the cations or anions by the walls of the porous 
diaphragm, which gives rise to changes in the relative mobility. 
The direction of the water transference is determined essentially 
by that of the relatively mobile ions which are not adsorbed by the 
diaphragm. The degree of hydration of the ions is consequently 
of considerable importance in regard to the magnitude of the 
diaphragm effects. H. M. D. 


ii. 310 ABSTRACTS OF CHEMICAL PAPERS. 


Tne Hydrate Problem. I. Calculation of the Quantity of 
Water Enveloping tne lons from the Electrolytic Mobilities. 
HEiNRICH Kemy (Zetssch. phystkal. Chem., 1915, 89, 467—483).—I'he 
author discusses the transference of water by the ions in the 
passage of a current through an aqueous solution of an electrolyte, 
and its bearing on the question of the formation of hydrated ions. 

Attempts have been made by earlier observers to determine the 
quantity of water transferred by a comparison of the Hittorf and 
the “true” transport numbers, but it is shown that no method is 
yet available for the derivation of “true” transport numbers 
which can be regarded as trustworthy. The method used by 
Riesenfeld and Reinhold (A., 1909, ii, 540) for the determination 
of the water transfer involves the assumption that the “true” 
transport numbers are constant in dilute solution (less than 0°11). 
In the case of potassium chloride, it leads to values for the water 
transfer which vary in the ratio 1: 28 when the concentration of 
the salt is increased from 0°01N to 1N, and this is regarded as an 
improbable result. 

A new method of calculating the size of the water envelope is 
proposed which depends on the application of Stokes’ formula to 
the ionic mobilities. From this formula, the radius R of the ion 
may be obtained in terms of the radius of the hydrogen ion, which 
is assumed to have no water envelope. On comparing the radius 
R with that calculated from the atomic volume, it is found that 
the difference R—r is nearly equal to the diameter of a water 
molecule in the case of a considerable number of univalent positive 
and negative ions. In other words, if 7, is the radius of a water 
molecule, (2 —r)/2r, is approximately equal to unity. For other 
univalent ions, this ratio has a higher value—Ag’ 1°5, Na’ 1°9, 
Li* 2°6, ClO’, 1°5. Bivalent ions also gave a value greater than 
unity. 

The value (R —r)/2r,,=1 is supposed to indicate that the ions 
are surrounded by a single layer of closely packed water molecules. 
Values greater than unity indicate a greater degree of hydration, 
but a departure from the assumed spherical form may also in- 
fluence the result. In the case of the OH’ ion, the method 
indicates that the ion combines with a single molecule of water. 

The number of water molecules in the envelope of other ions 
is as follows: H’ 0, Cs’ 13, Rb’ 14, K* 16, NH, 17, Na’ <66, 
Li’ <120, Tl’ 16, Ag* 29, I’ 15, Br’ 15, Cl’ 16, ClO,’ 17, ClO,’ 26, 
NO,’ 19, CNS/ 25. These are compared with the numbers obtained 
by Riesenfeld and Reinhold (loc. cit.). H. M. D. 


The Hydrate Problem. II. A New Method for the Deter- 
mination of the*Electrolytic Transport of Water. Heinaicn 
Remy (Zeitsch. physikal.Chem., 1915, 89, 529—569. Compare pre- 
ceding abstract)—An attempt has been made to determine the 
quantity of water which is carried by the ions by a method 
in which the changes in volume of the anode and cathode solu- 
tions are subjected to direct measurement. This method has been 
applied to solutions of various chlorides which were electrolysed 
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between a silver anode and a silver chloride cathode. In order 
to tix the middie portion of the solution, the anode and cathode 
tubes were connected by means of a two-necked bottle containing 
solution which had been transformed into a solid jelly by the 
addition of gelatin. Capillary tubes communicating with the 
anode and cathode chambers enabled the changes in volume to be 
read off directly. 

The observed changes in volume require to be corrected for the 
electro-endosmotic transport of water, and it is assumed that the 
specific electroendosmose is practically independent of the concen- 
tration of the salt solution. The corrected values of the water 
transport are then used for the calculation of the degree of hydra- 
tion of the ions on the assumption that the transport numbers for 
the solid jelly are not appreciably different from the corresponding 
numbers for the aqueous solution. The hydration numbers are 
relative, and those actually recorded are derived by assuming that 
the number of mols. of water transported by the chlorine ion lies 
between six and ten. Corresponding with the limiting values 
Cl’ 6 (10), the hydration numbers obtained are as follows: 
Br’ 5°0 (9°2), K° 74 (11°6), Na’ 11°9 (184), Li’ 163 (27°1), 
Ba™* 2°3 (17°0), Ca”* 9°4 (281). These numbers have reference to 
solutions the concentration of which lies between 0°5 and 1°5/. 
The errors of experiment are greater in the case of more dilute 
solutions. It is to be noted that the hydration numbers for the 
alkali metal ions are in close agreement with the values obtained 
by Washburn (A., 1909, ii, 1009), who employed an entirely 
different method, involving the use of a non-transportable refer- 
ence substance as a measure of the transfer of water. The agree- 
ment between the two sets of values is considered to furnish strong 
evidence in favour of the view that the electrolytic ions in aqueous 
solution are hydrated. H. M. D. 


Ionic Hydration and Transference Numbers of Czsium 
Chioride. Epwarp W. WasHsBurn and Karu B. Miutarp (J. Amer. 
Chem. Suc., 1915, 3'7, 694—694).— Washburn (A., 1908, ii, 1009) has 
given an account of a study of the transference numbers and 
relative ionic hydrations of the chlorides of lithium, sodium, and 
potassium in aqueous solution at 25°. The measurements were 
made by transference experiments in the presence of a suitable 
non-electrolyte as a reference substance. The investigation has 
now been extended to cesium chloride. 

Transference experiments in presence of raffinose as the refer- 
ence substance have shown that the true transference number of 
the cesium ion in 1°2M cesium chloride solution at 25° is 0°491, 
and the water transference 0°33+0°06 formula weights of H,O 
per faraday from anode to cathode. Cesium chloride is the least 
hydrated of the alkali ions, and, on the average, carries 0°65 mol. 
less water than the potassium ion. Similar experiments with 
potassium nitrate showed that in this case, also, the water trans 
ference is from anode to cathode. 

The addition of cesium chloride to a raffinose solution increases 
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its specific rotatory power to the same extent as does potassium 
chloride. 

Bailey’s statement (T., 1894, 65, 445) that cesium chloride is 
volatile with steam could not be confirmed. E. G. 


Influence of an Alternating Current on Electrolysis by a 
Direct Current. II. JNaNENDRA CHANDRA GHosH (J. Amer. Chem. 
Soe., 1915, 37, 733 —752).—I1n an earlier paper (A., 1914, 11, 838) an 
account was given of the action of an alternating current of high 
frequency on simple voltaic cells. The investigation has now been 
extended to a study of the influence of an alternating current on 
electrolytic cells. 

It has been found that in perfectly reversible cells the 
alternating current has no action when impressed on the cell, 
together with a direct current. If the electrolytic cell is irre- 
versible, the alternating current produces a great increase in the 
current strength through the circuit, owing to a diminution in the 
back #.M.F. of polarisation. A diminution in the discharge poten- 
tial also occurs in electrolytic cells consisting of two cathodes and 
two anodes, when the alternating current is caused to act between 
the anodes or the cathodes, but 1s not allowed to pass through the 
whole circuit. 

These results indicate that the alternating current acts primarily 
on the surfaces of the electrodes, and it is suggested that, in some 
way, it causes an alteration in the nature of the surfaces. New- 
bury (T., 1914, 105, 2431) considers that the ions penetrate into 
the interior of the electrodes, and that the molecules produced by 
their discharge break the surface in making their escape. It can 
be readily imagined that an alternating current of high intensity 
would reduce the mechanical resistance offered to the passage of 
the molecules out of the electrode surface, and thus facilitate the 
liberation of the ions and effect a decrease of the discharge 
potential. E. G. 


Electrolytic Deposition of Zinc at the Surface of the Solu- 
tion. A. A. Titov aud 8. M. Levi (J. Russ. Phys. Chem. Soc., 1914, 
46, 909—934).—The authors have investigated the phenomenon 
studied by Mylius and Fromm (A., 1894, ii, 267) and by Freund- 
lich and Novikov (A., 1910, ii, 577), according to whom, electro- 
lysis of a zine solution, the surface of which is covered with oil, 
leads to the separation of a superficial film of the metal. It is 
found that this film-formation occurs on electrolysis, not only of 
zinc sulphate solution, but also of solutions of the chloride and 
acetate, provided these are sufficiently acidified. The phenomenon 
is favoured by a low concentration of hydrogen ions, but increase 
of the latter results eventually in hindrance, or even prevention, 
of the growth of the film. The formation of the film is retarded 
by the appearance of spongy zinc, and all measures taken to pre 
vent the deposition of the metal in this form are advantageous. 
The best films are obtained when the zinc is precipitated in a 
bright, finely crystalline condition, a coarsely crystalline or dark 
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deposit opposing the formation of films. The latter are obtained 
within wide limits of variation of the current density and of the 
concentration of the solution, and the lower the concentration the 
lower the permissible current density. With constant voltage, the 
current density remains more or less constant during the deposition 
of the film only at the periphery of the latter, and diminishes 
rapidly at the lower surface. a. Eee Be 


Mechanism of the Chemical Action of Electric Discharges. 
Tas Role of Ionisation E. Briner (J. Chim. Phys., 1915, 13, 
18—32. Compare this vol., ii, 6).—Further observations have 
been made on the stationary state which is ultimately attained 
when an are discharge is passed through a mixture of nitrogen 
and hydrogen. The final condition of the gas is the same, whether 
the discharge is passed through ammonia or through a mixture of 
the elementary gases in the ratio N,: 3Hg. 

From a series of experiments, in which an auxiliary electrode 
was introduced into the discharge chamber, and by means of which 
the electrical conditions in the neighbourhood of the are were 
varied as widely as possible, it has been found that the stationary 
state is not appreciably affected by these changes. From this, the 
conclusion is drawn that the chemical reaction is not due to ions 
formed under the influence of the ultra-violet radiation from the 
arc. The facts suggest, on the other hand, that the chemical 
change is a purely thermal effect, and it is supposed that the 
ammonia is formed from monatomic nitrogen and hydrogen mole- 
cules. Assuming that 2H =H,+130 Cal., and 2N=N,+150 Cal., 
it follows that N +3H=NH,+ 300 Cal. 

The formation of nitric oxide on the passage of the discharge 
through a mixture of nitrogen and oxygen has also been found to 
be independent of the electrical conditions, and in this case the 
reacting components are also supposed to be the thermally dis- 
sociated atoms. H. M. D. 


[A Relation between tbe Specific Heat (c), the Linear Co- 
efficient of Expansion (8), the Density (8) and the Elastic 
Modulus (£) of the Solid Elements.| Joann Kueiper (Ann. 
Vhystk, 1915, [iv], 46, 1054—1056).—From the data for lead, gold, tin, 
silver, platinum, tantalum, copper, nickel, magnesium, aluminium, 
and iron it is found that the velocity of sound in these elements 
is a linear function of /c/B, and can be represented by the equa- 
tion v=57°698./c/B—637. From v=99°04/ £/8, it follows that 
ce, B, 8, and # are connected by the equation 

99°04/ #/5 =57°698 / c/ B — 637. 
When three of the quantities in question are known, this equation 
may be utilised for the determination of the fourth. H. M. D. 


A Simple Apparatus for Determining the Melting Point of 
Substances which are Bad Conductors of Electricity. IcNnacio 
GonzALez Marti (Anal. Fis. Quim , 1915, 13, 160—162).—A_ deserip- 
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tion of a form of melting-point apparatus in which the heat is 
generated by the electric resistance of the substance under ex- 
amination. A. J. W. 


Influence of Temperature and Solvent on the Molecular 
Weight of Dissoived Substances. Exnst BeckMann and Maria 
Maxim (Zettsch. physikal. Crem., 1915, 89, 411—416).— The iw fluence 
of temperature on the molecular weight of phenol in carbon tetra- 
chloride has been examined by boiling-point measurements at 75°, 
66°, and 54°, and also by freezing-point measurements at — 23°. 
The boiling-point observations show that the molecular weight 
increases with increasing concentration, but that the above differ- 
ence of temperature has no appreciable influence on the molecular 
weight at a given concentration. For a 2% solution, the value of 
the association factor changes from 1°34 to 1°31 between 75° and 
54°. The association factor is not appreciably altered when the 
volatilisation of the phenol is allowed for. The freezing-point 
data give values for the molecular weight which increase from 90 
in a 0°019% solution to 313 in a 2°31% solution. The degree of 
association of the phenol is therefore much greater at — 23° than 
at 54—75°. 

A further series of freezing-point measurements was made with 
bromoform, m. p. 8°. The molecular-weight values increase from 
97 in 0°296% solution to 190 in 4°33% solution. The association 
in bromoform is therefore less than in carbon tetrachloride. 


H. M. D. 


Vapour Pressure of Halogen Hydrides and Hydrogen Sul- 
phide. OU. Maass and D. Mclntosu (7'rans. Roy. Suc. Canata, 1914, 
[iii], 8, 65—72)—The vapour pressures of hydrogen bromide, 
chloride, iodide, and sulphide have been determined at tempera- 
tures between their melting points and boiling points. The 
measurements were made by means of a spiral glass manometer, 
capable of giving values to 0°08 mm. mercury; the temperatures 
were obtained in a Dewar vessel filled with ether and solid carbon 
dioxide, by varying the pressure, and measured by a Travers’ 
hydrogen thermometer. Values are given for hydrogen chloride 
between —112°5° and —83°6°, for hydrogen bromide between 
—114°4° and -—66°6°, for hydrogen sulphide between —110°0° 
and —581°, and for hydrogen iodide between -—106°9° and 
—34°3°. In all cases except that of hydrogen chloride, the values 
will be seen to have been determined at temperatures considerably 
below the freezing point; the vapour-pressure curves, however, 
show no great change in curvature on passing through the melting 
point. The following values are found for the melting points and 
boiling points: hydrogen chloride, m. p. —111°4°, b. p. —83°4°; 
hydrogen bromide, m. p. —88°1°, b. p. —67°1°; hydrogen sulphide, 
m. p. —83°6°, b. p. —60°0°; and hydrogen iodide, m. p. —50°9°, 
b. p. —35°5°. These results are the mean values of four deter- 
minations. The latent heat of vaporisation is calculated from the 
dP/dT values by means of the Clausius equation, and the values 
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obtained are: hydrogen chloride, 14°8x10 ergs.; hydrogen 
bromide, 18°7 x 10" ergs.; hydrogen iodide, 21°6 x 10! ergs.; and 
hydrogen sulphide, 19°5 x 10! ergs. These values agree well with 


the experimental values of Elliot and McIntosh (A., 1908, ii, 354). 
J. F. &. 


Molecular Attraction. XI. New Relations Revealed by 
Diagrawiog Internal Pressure as a Negative Pressure. J. K. 
Mixts (J. Physicd Chem., 1915, 19, 257—274. Compare A., 1914, ir, 
248, and previous papers).—Four methods for calculating the 
internal pressure of fluids are described, which are based on the 
Clausius-Clapeyron equation, on Mills’, Dieterici’s, and van der 
Waals’ equation respectively. The relations involved are expressed 
by the equations p= 7dP/dT—P=31414p'/3V?.=CRT/V,=a, in 
which p is the internal pressure, P the total pressure at tempera- 
ture 7', »’ the constant in the equation A/(d!—D!)=y' .L, where 
\ is the internal heat of vaporisation, d the density of liquid, and D 
that of the saturated vapour, |’, the specific volume of saturated 
vapour, C a constant, and a the van der Waals’ constant. From 
the available data for isopentane, these equations give the follow- 
ing values for the internal pressure at the critical temperature: 
149,635, 159,500, 157,700, and 159,924. It is tolerably certain that 
the first value is too low, and the divergence is to be attributed 
to the fact that there is no accurate methcd for the determina- 
tion of dP/dT at the critical temperature. If dP/dT is calculated 
from the empirical equation dP/d7=2R/V,, the value obtained 
for p from the equation p=7dP/dT—P is equal to 161,800. 

A method of graphing the pressure-volume relations is described 


which affords a means of depicting the negative internal pressures. 
H. M. D. 


Influence of Temperature on the Thermal Tonality of 
Certain Reactions. J. W. Mextor (J. Chim. Phys., 1915, 13, 
52—54).—In agreement with the views expressed by Briner (A., 
1914, ii, 429), the author considers that a change in the sign of 
the heat of formation of a compound may be expected when a 
rise of temperature causes a diminution in the complexity of the 
molecules of the component elements. H. M. D. 


Calorimetric Bomb and the Heat of Combustion of Benzoic 
Acid. V. Sventostavskr and M. Popov (/. Russ. Phys. Chem. Soc., 
1914, 46, 935—975).—In order to obtain uniformity of the values 
of the heats of combustion of organic compounds, all investigators 
should carry out their measurements under similar conditions. 
The constant of the calorimetric system should be determined by 
the combustion of a single standard substance, benzoic acid being 
suitable for this purpose (compare Fischer and Wrede, A., 1904, 
ii, 468; 1908, ii, 155), and all other determinations should be made 
under the conditions employed in measuring this constant. The 
most trustworthy values for the number of calories generated in 
the combustion of 1 gram of benzoic acid at 17° and at constant 
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volume are: Fischer and Wrede, 6321°3; Berthelot, and Luginin, 
6306; the authors, 6310. 

Of the various methods which have been devised for determjn- 
ing the water equivalent of the calorimetric system, that given by 
Stohmann, Kleber and Langbein (A., 1889, 929) is the only one 
yielding accurate results. The authors have employed the follow. 
ing new method in their work with the bomb calorimeter. Equal 
weights of the same substance are burned in the bomb in each of 
two calorimeters, differing considerably in volume. It is then 
possible to obtain an equation which gives the total water equiva- 
lent, but does not contain the heat of combustion of the substance. 
The accuracy of the authors’ measurements of the heat of com- 
bustion of benzoic acid, in which a mercury thermometer was 
employed, is +0°030—+0°025%, this being at least equal to that of 
the measurements of Fischer and Wrede, who used a more accurate 
platinum electric thermometer. The various corrections to be 
applied to the numerical results are discussed. a Be @ 


Higher Valencies in Oxygenated Organic Compounds. VI. 
Basic Properties of Oxygen in Etners. V. V. I'scHerincev [with 
L. K, Betskut Smoropinceva, V, K. PerscHKEe and V. A. Paviov] 
(J. Russ. Lhys. Chem. Suc., 1914, 46, 889—895).—Measurements have 
been made of the amounts of heat developed by the interaction of 
the compound PrOMglI with a number of different ethers (com- 
pare A., 1914, ii, 171, 172). With diethyl ether, 5°05 Cal. are 
generated, but with phenyl methyl ether, phenyl ethyl ether, 
a-naphthyl ethyl ether, 6-naphthyl ethyl ether, and diphenyl] ether, 
no heat effect is observed; the suppression of the higher valency 
in these ethers is ascribed to the negative influence of the acidic 
phenyl groups (compare A., 1913, u, 925). Benzyl ethyl ether 
gives 4°19, diphenylmethyl ethyl ether 2°04, dibenzyl ether 1°57, 
and triphenylmethyl ethyl ether 0 Cal. 

Comparison of these results with those previously obtained with 
alcohols and phenols shows that the manifestation of higher 
valencies in ethers is, in general, feebler than in compounds con- 
taining hydroxyl groups. The effect of the phenyl group, and 
of its proximity to the etheric oxygen atom, is shown by the two 
series: Et,O 5°05, CH,Ph-OEt 4°19, and Ph-OEt 0 Cal.; and 
CH,Ph-OEt 4:19, CHPh,-OEt 2°04, and CPh,-OEt 0 Cal. 

The extent to which the higher valency of the oxygen atom is 
exerted thus diminishes in the series H-O-H, R-O-H, R-O-R. 

T. H. P. 


Heat of Neutrali:ation of Hydroxy lamine and T: tramethyl- 
ammonium Hydroxice. Emit VU. Exvvineson (J. Amer. Chem. Soc., 
1915, 37, 699—709).—An account is given of determinations by 
the adiabatic method of the heat of neutralisation of iodouesl- 
amine and tetramethylammonium hydroxide when neutralised with 
hydrochloric, sulphuric, and trichloroacetic acids in aqueous solu- 
tions. The method employed was practically the same as that used 
by Richards and Rowe (A., 1908, ii, 806), and the adiabatic bath 
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was similar to that devised by Richards and Jesse (A., 1910, ii, 
269) and Richards and Burgess (A., 1910, ii, 391). The concen- 
tration of the solutions approximated in some cases to 1 mol. of 
the reagent to 50 of water, and in others to 1 mol. to 200 of water. 
The following results were obtained. 

For hydroxylamine and hydrochloric acid, concentration 1: 50, 
9483 cal., and concentration 1: 200, 9292 cal.; for hydroxylamine 
and sulphuric acid, concentration 1: 50, 11,445 cal., and concen- 
tration 1: 200, 11,071 cal.; for hydroxylamine and trichloroacetic 
acid, concentration 1: 100, 9681 cal., and concentration 1: 200, 
9280 cal. For tetramethylammonium hydroxide and hydrochloric 
acid, concentration 1: 200, 12,637 cal; for tetramethylammonium 
hydroxide and sulphuric acid, concentration 1: 200, 14,431 cal.; 
and for tetramethylammonium hydroxide and trichloroacetic acid, 
concentration 1: 200, 12,617 cal. 

The results for hydroxylamine are from about 0°3% to 2°6% 
higher, and for tetramethylammonium hydroxide about 7°5% lower, 
than the values obtained by Thomsen for these bases. The heats 
of neutralisation with trichloroacetic acid have not been previously 
determined. E. G. 


The Velocity of the Adsorption Reversal. H. Freunp.ica 
and E. Haske (Zeitsch. physikal. Chem., 1915, 89, 417—463).— Further 
experiments have been made on the reversed adsorption which is 
exhibited by coagulated mercuric sulphide (compare Freundlich 
and Schucht, A., 1914, ii, 39). No more suitable coagulating 
electrolytes than new-magenta and auramine have been found, 
although many others have been submitted to examination. Other 
coagulated sols have also been investigated, but coagulated sulphur 
is the only one found to be suitable, and in this case new-magenta 
was used as coagulator. 

The reversed adsorption is in all cases an auto-catalytic process, 
the velocity of which in the experiments with mercuric sulphide 
can be represented by dz/dt=2k,t(1+6,x)(1—~) or 

dx /dt=2k,t(1 + b,x)(1—z)?, 
and in those with sulphur by dz/dt=k,(1+6,2)(1—~2), in which 
ky, ka, ks, 61, bo, bg are constants, and z the increase in concentra- 
tion of the dye. Corresponding with this difference in the nature 
of the auto-catalytic reactions, it was found that the flakes of 
sulphur showed a greater tendency to assume a crystalline form 
during the progress of the change. 

The concentration of the dye has an enormous influence on the 
velocity of the change. The relation between the velocity- 
coefficient * and the quantity of adsorbed dye a is given by the 
equation k=x.a?, in which x and p are constants, and the value 
of p varies from 2 to 7. Protective colloids, such as saponin, 
retard the reversed adsorption when present in small amounts. As 
in the case of mercuric sulphide, the observations with sulphur 
show that the velocity increases very rapidly with rise of tempera- 
ture. The value of A in the Arrhenius formula 

logk=—A/T+B 
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is about 15,000, in accordance with which the velocity is quintupled 
by a rise of 10°. 

The results obtained in these experiments show a very close 
parallelism between the coagulation process in which adsorption 
takes place and the subsequent change of the coagulate in which 
there is a reversal of the adsorption. Both are auto-catalytic, and 
are quite similarly influenced by change of temperature, by change 
in concentration of the substance adsorbed, and by the addition 
of protective colloids. 

In a final section of the paper, a number of phenomena are 
referred to which find a satisfactory explanation on the basis of 
the facts which have been brought to light by the investigation of 
the velocity of coagulation and reversed adsorption. H. M. D. 


Tate's Law. J. Livineston R. Morcan (Zeilsch. ;hysikal. Chem., 
1915, 89, 385—410).—Polemical against Lohnstein (A., 1909, ii, 
25; 1913, ii, 926). From an examination of the data for 100 
different liquids, the surface tension of which has been measured 
both by the method of capillary rise and by the determination of 
the weight of falling drops, it is found that in 69 cases the values 
obtained agree to within a few tenths of 1%. The remaining 
31 liquids are such as cannot easily be obtained in a state of 
perfect purity, and for this reason the comparison of the two sets 
of values may show differences which are not characteristic of the 
pure substances. On the basis of this comparison, a new criterion 
for a normal liquid is suggested. According to this, a liquid is 
non-associated when the substitution of the observed values of the 
surface tension y and the density d at the temperature ¢ in the 
equation y(M/d)i=2°115(t,—t—6) gives values for ¢, which are 
independent of the temperature at which the measurements are 
made. This equation has been found to give very satisfactory 


results in the case of 56 liquids to which it has been applied. 
H. M. D. 


The Transition from Orderly to Turbulent Flow in Capillary 
Tubes. II. and III. Watrner Sorxau (Physikal. Zeitsch., 1915, 
16, 97—101, 101—102. Compare A., 1914, ii, 539).—II. The 
change from orderly to turbulent flow in the passage of a liquid 
through a capillary tube may be determined by the intersection 
of the curves which correspond with these two modes of flow. 
The data for acetone, ethyl acetate, water, and chloroform at 
different temperatures show that, for each liquid, the critical 
pressure p and the critical time of flow are connected by the 
equation /p.t=c, where c is a constant equal to 59°0 for acetone, 
61°3 for ethyl acetate, 63°9 for water, and 77°5 for chloroform. 
These constants vary as the square root of the density of the 
liquids, and the relation between p and ¢ may therefore be ex- 
pressed by the general equation /p.t=64°05 /d. 

It follows from this that the tendency towards the change from 
the Poiseuille to the turbulent mode of flow increases with the 
density and diminishes with the viscosity of the liquid. The 
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results obtained with benzyl alcohol and mercury are in agreement 
with this relation. Benzyl alcohol has about the same density as 
water, but is five times as viscous, and the turbulent condition of 
flow is only attained at much higher pressures than are required 
in the case of water. On the other hand, mercury has about the 
same viscosity as water, but a much greater density, and the turbu- 
lent condition of flow is attained at comparatively low pressures. 
III. For the same capillary tube, it is shown that the critical 
velocity of flow UV is related to the constant k in the formula for 
the Poiseuille condition of flow, pt=k, by the equation 
7 D/k=constant, in which D is the density of the liquid. If the 
critical velocity only depends on the diameter of the capillary, this 
equation is of the same, form as the relation pointed out by 
Osborne-Reynolds. H. M. D. 


Diffusion and Absorption of Hydrogen in Quartz Glass. 
Hermann Wistwer (Ann, Physik, 1915, [iv], 46. 1095—1129).—The 
rate of diffusion of hydrogen through fused quartz has been 
measured in a series of experiments at 300° to 1000°, and at a 
pressure of 800 to 900 atmospheres. The relationship between the 
coefficient of diffusion and the temperature is exponential in 
character. The coefficient at 1000° is of the same order of magni- 
tude as the coefficient of diffusion through water at the ordinary 
temperature. From experiments made with a different form of 
apparatus at a pressure of 3 atmospheres, it is found that the rate 
of diffusion at 1000° is approximately proportional to the pressure. 
In connexion with the diffusion experiments, attention is called 
to the fact that comparable results can only be obtained when 
fresh quartz is used for each measurement. 

The absorption of hydrogen has also been examined by experi- 
ments with fibrous quartz (diameter of fibres 0°01 cm.). The 
absorption-coefficient increases from about 0°0055 at 300° to about 
0011 at 900°. At 1000° it seems to be somewhat smaller than at 
900°. H. M. D. 


Method for the Calculation of the Hydration of the Ions at 
Infinite Dilution, and the Ideal Diffusion Coefficient as Applied 
to the Hydrodiffusion of Electrolvtes. Grorce McPuari Smita 
(J. Amer. Chem. Soe., 1915. 3'7. 722—-733).—The ideal diffusion 
coefficient, Z, obtained by dividing D, the diffusion coefficient, by 
M, the molecular weight of the particular compound, has been 
applied to the diffusion of dissolved substances in water, and a new 
fundamental law of diffusion, K=7M" or K=DM"-1, has been 
obtained, by means of which a study has been made of certain 
dilute, liquid amalgams (A., 1914, ii, 543; 1915, ii, 89). 

It is now shown that an analogous method can be used in the 
investigation of the hydration of the ions, the ionic mobilities in 
this case being treated in the same manner as were the diffusion 
coefficients of the metals in the study of the constitution of dilute, 
liquid amalgams. The values 7/M, where / is the ionic mobility, 
are proportional to the ideal diffusion coefficients, )/M, of the 
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ions in question. From a consideration. of existing data, it is 
shown that the law /M"-!=K is valid. ’ 

When the hydration of the ions is taken into consideration, the 
diffusion of highly dissociated electrolytes is found to be essentially 
no more complicated than that of the non-electrolytes, and in this 
case, also, the values of K can be calculated by means of the law 
K=DM*-1. A formula has been deduced for the calculation of 
the diffusion coefficients of hydrated uni-univalent electrolytes at 
18° and in 0°01N-concentration. E. G. 


Counter Diffusion in Aqueous Solution. Grorce STANLEY 
Watrore (Biochem. J., 1915. 9. 132—137. Compare A.. 1914, ii, 
629).—The author has carried out a namber of diffusion experi- 
ments in the same way as Osborne and Jackson (loc. cit.), but has 
made more complete analyses of the mixtures after diffusion. Two 
solutions of potassium chloride of the same concentration and 
volume were separated from one another by a tap; the lower of 
the two solutions also contained a measured concentration of an 
added substance. In the present experiments, the added sub- 
stances were nitric acid (0°790N), barium hydroxide (0°25¥), 
ammonium hydroxide (0°773N), and ammonium sulphate (31). 
After diffusion had taken place across the small cross-section offered 
by the bore of the tap, the tap was closed, and the solutions 
analysed. In the case of nitric acid, it is shown that the concen- 
tration of potassium ion has increased in the bottom layer, whilst 
that of chlorine ion has decreased, hydrogen and nitrate ions having 
both decreased in the lower layer, but the hydrogen ion to a greater 
extent than the nitrate ion. Similar results are observed in the 
other cases, the diffusion of the ions with greater migration veloci- 
ties being greater than those with smaller migration velocities. 
Counter diffusion is defined as the differential migration of ions of 
a second electrolyte introduced into a system, whereby all potential 
gradients are neutralised. Counter diffusion becomes of particular 
interest in its relationship to the theory of liquid boundary 
potential differences. J. F. 8. 


Spontaneous Crystallising Power. Pau. Orumer (Zeitsch. 
anorg. Chem., 1915, 91, 209—247).—The number of crystalline nuclei 
which make their appearance in piperonaldehyde, undercooled to 
a definite extent, varies from experiment to experiment, strictly in 
accordance with the law of probability, all conditions being kept 
uniform. There is no indication of a discontinuity at any tempera- 
ture which would correspond with Ostwald’s metastable limit. 
This is confirmed by experiments with phenol and several other 
organic substances. 

The number of nuclei in piperonaldehyde at a given degree of 
undercooling depends on the temperature to which the substance 
has been heated previously above its melting point, being smaller 
the greater the superheating. This suggests that anisotropic mole- 
cules are present even in the liquid phase, but that their number 
diminishes rapidly with increasing temperature. The change is 
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not reversible, that is, anisotropic molecules are not formed from 
isotropic above the melting point. On prolonged heating, a limit- 
ing value for the number of nuclei is reached. Similar observa- 
tions have been made with 4-bromo-1: 3-dinitrobenzene, betol, and 
palmitic acid. 

The fatty acids and their esters, which show an abnormally large 
change of entropy on fusion, behave abnormally in respect to the 
number of nuclei, which increases rapidly with increasing under- 
cooling, and diminishes with the extent of the previous superheat- 
ing. The change of anisotropic molecules into isotropic only 
proceeds slowly. 

Trimyristin, tristearin, and other triglycerides which form un- 
stable modifications allow of the determination of the crystal- 
lisation curves for both forms. As the curves cut one another, it 
is possible by undercooling to a certain temperature to observe the 
simultaneous appearance of both kinds of nuclei. The following 
melting points are found: trimyristin, stable 55°, unstable 41°8° 
and 32°1°; tristearin, stable 70°8°, unstable 64°5° and 54°5°; 
trilaurin, stable 44°3°, unstable 34°0°; tripalmitin, stable only, 62°. 

The influence of metals on the number of nuclei is attributed to 
solution of some unknown substance, and not to contact action. 
Thus iron, platinum, and palladium increase the number of nuclei 
in piperonaldehyde. whilst silver, copper, and nickel are almost 
without influence. The order is different with betol. The nuclei 
appear uniformly through the liquid, and not at the surface of 
the metal. After each successive fusion, the influence of the wire 
diminishes, whilst the influence often persists after removal of the 
metal wire. C. H. D. 


Velocity of Crystallisation from Aqueous Solutions. N. P. 
CampBELtL (T., 1915, 107, 475—480).—An investigation of the 
relationship between the velocity of crystallisation and the area of 
the surface receiving the crystalline deposit. The method con- 
sisted in suspending two weighed crystals of potassium alum in a 
slightly supersaturated solution of the same substance, so arranged 
that the temperature was slowly falling during about fourteen 
hours, at the end of which time the crystals were removed and 
weighed. The results showed that the rate of growth on similar 
crystal faces was proportional to the exposed area of the faces, or, 
in other words, large and small crystals received deposits of equal 
thickness in the same time. Large crystals do not therefore grow 
at the expense of small ones, as is often stated, and the result also 
is not in accordance with the conclusion of Richards and Archi- - 
bald (A., 1901, ii, 546) that the mass deposited is proportional to 
the time. 

It was found, incidentally, that Portland cement added to alum 
solution caused the complete suppression of the octahedral faces, 
and the alum crystals obtained were perfect cubes. G. F. M. 


The Atomistics of Chemical Reactions in Anisotropic Media. 
G. TamMann (Zeitsch. anorg. Chem., 1915, 91, 263—276).—Two kinds 
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of molecules, when present in an isotropic mass or glass, are quite 
irregularly distributed, whilst their distribution in a crystalline 
solid solution is regular. It is therefore to be expected that 
chemical reactions should proceed more readily to completion in a 
crystal than in a glass. For example, if a crystal containing an 
equal number of A and B molecules changes at a definite tempera- 
ture into a new compound, AB, the molecules are most favourably 
situated; the reaction, therefore, proceeds rapidly, and the new 
crystal has a definite orientation with respect to the old. If 
destruction of the solid solution takes place, the new crystallites 
grow in a definite orientation with respect to the original crystal, 
but may pass the limits of the original grains in a conglomerate. 
A section of such a transformed conglomerate may therefore show 
a double system of polygonal boundaries. 

The presence of an excess of one component in an anisotropic 
mass may completely arrest the reaction. The limits of this effect 
are discussed mathematically, and tested by application to crystal- 
line solid solutions of silver bromide and iodide. These are 
rendered homogeneous by prolonged heating at 300°, and are then 
transferred to a bath at 150° and slowly cooled. Thin layers 
between glass are used. The apnearance of a turbidity is the most 
sensitive indication of a transformation. It is found that mix- 
tures rich in silver bromide no longer show the transformation, 
and very prolonged heating at 280° (thirteen days) has the effect 
of displacing this limit towards mixtures richer in iodide. 

C. H. D. 


[Theory of Allotropy.] H. R. Kruyr (Zeitsch. physikal. Chem., 
1915, 89, 464—466).—Polemical against Smits (compare A., 1910, 
ii, 195, 400; 1913, ii, 393, 933). H. M. D. 


The Quantitative Determination of the Coagulating Power 
[of Electrolytes] towards Hydrusols. Orro Hauser and A. 
Lewite (Kolloid Zeitsch., 1915, 16, 33—36).—The method used by 
Freundlich (compare A., 1912, ii, 1044) for comparing the coagu- 
lating powers of electrolytes is subjected to criticism, and a new 
method is suggested. In the application of this method, experi- 
ments have been made with the hydrosol form of tantalic acid, 
which is characterised on the one hand by great stability in pure 
aqueous solution, and on the other is extremely sensitive to electro- 
lytes. 
wf definite volume of the hydrosol is titrated with a solution 
of an electrolyte of known concentration, and the volume required 
for coagulation is determined. The end-point is, in general, quite 
sharp. The titration process is repeated with solutions of gradually 
diminishing concentration, and in this way the influence of the 
concentration of the electrolyte on the coagulation is obtained. 
The product of the volume of the solution and its concentration 
increases with falling concentration, and the results indicate that 
at a certain concentration the addition of an unlimited quantity 
of the electrolyte solution will fail to coagulate the hydrosol. 


~s 


~~ 
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It is shown that the data may be used in the derivation of 
comparative values for the coagulating power of various electro- 
lytes. Solutions of equal coagulating power were found to contain 
8°00 millimols. of sulphuric acid per litre, 2°45 millimols. of 


barium chloride, and 1°46 millimols. of cerium nitrate. 
H. M. D. 


[The Quantitative Determination of the Coagulating Power 
of Electrolytes towards Hydrosols.| H. Freunpuicn (Kollow/. 
Zeitxch., 1915, 16, 36 —39).—The titration method used by Hauser 
and Lewite (preceding abstract) is subjected to criticism. On 
account of the large differences in volume in the experiments with 
differently concentrated solutions of the electrolytes, it is difficult 
to interpret the experimental observations. It would seem that 
the coagulation is not essentially influenced by the concentration 
of the added electrolyte solution, but that coagulation takes place 
when the-total quantity of the electrolyte suffices to reduce the 
electrical charge of the colloid particles to a value at which the 
coagulation takes place rapidly. 

The determination of the velocity of coagulation is considered 
to afford the best means of comparing the coagulating powers of 
electrolytes. From experiments with aluminium hydroxide sol at 
25°, it has been found that solutions containing 100 millimols. of 
ammonium chloride, 14 of potassium benzoate, and 0°09 of 
potassium ferrocyanide per litre show the same coagulation 
velocity. Differences of the same order are found when the coagu- 
lating powers of these electrolytes are determined by the method 
described by the author in previous papers (compare A., 1912, ii, 
1044), and this agreement between the two series of data affords 
some justification for the application of this method in preference 
to the method of Hauser and Lewite. H. M. D. 


Connexion Between the Limit Value and the Concentration 
of Arsenic Trisulphide Sols. H. R. Kruyr and Jac. van DER 
Spek (Proc. K. Akad, Wetensch. Amsterdam, 1915, 1'7, 1158—1163).— 
Theoretical considerations indicate that the limit value should be 
independent of the concentration of the sol for univalent cations, 
and should increase with the concentration for bi- and ter-valent 
cations. Measurements were made with arsenious sulphide sols of 
different concentrations, and the limit value for potassium chloride 
proved to be sensibly constant, whilst it increased with the con- 
centration of the sol, using barium chloride, and still further in- 
creased for the aluminium ion. In order to exclude completely the 
complication of the difference in dispersity degree, the experiments 
were répeated, using a series of sols prepared by diluting with 
water an original concentrated sol. Similar results were obtained, 
except that the limit value for the K ion exhibited a slight, at 
present unexplained, depression with increasing sulphide concen- 
tration. G. F. M. 


Action of Nuclei in Gels. R. Ep. Ligesreane (Kolloid Zeitsch., 
1915, 16, 76—79).—A discussion of the mode of action of nuclei 
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in the transformation of unstable systems, with spevial reference 
to gel systenis. H. M. D. 


Hydrous Corowic Oxide. ‘C. F. Nacet, jun. (J, Physical Chem, 
1915, 19, 331—337).—From experiments in which an excess of 
potassium hydroxide was added to solutions containing ferric 
chloride and chromic sulphate in variable proportions, it has been 
found that the iron is not precipitated in presence of excess of 
the chromic salt, and that the chromium is completely precipitated 
with the iron when the ferric salt is present in considerable excess. 
It is supposed that these effects are due to mutual adsorption. In 
a similar way, the hydroxides of manganese, cobalt, nickel, copper, 
and magnesium are absorbed by colloidal chromic hydroxide, whilst 
this is also adsorbed and removed from solution by the above 
hydroxides when these are present in relatively large quantities. 

Ferric hydroxide is not precipitated in presence of glycerol, and 
this is supposed to be due to the formation of a colloidal solution. 
In presence of copper, chromium is not precipitated by ammonia, 
and it is suggested that this may be due to the presence of colloidal 
cupric hydroxide, which adsorbs the chromic hydroxide. It is 
possible that the hydroxides of the heavy metals in alkaline solu- 
tions of sucrose are present in the colloidal form. 

Chromic oxide jellies may be obtained by the addition of 
potassium hydroxide to solutions of chromic sulphate, but the 
alkali must be added quickly, and not in large excess. 

H. M. D. 


Osmotic Compressibility of Emulscions and the Ix.fluence of 
the Proximity of Boundary Walls on the Activity of the 
Brownian Movement. R. Uostantin (Ann. Physique, 1915, [ix], 
8, 101—120).—In part, a further account of the work which has 
been described in previous papers (compare A., 1914, ii, 438, 445). 
By counting the number of colloidal particles present in a small 
element of volume of gamboge emulsions varying in concentration 
from 0°28 to 7°6%, it is found that the relation between the 
number of particles in unit volume and the concentration of the 
emulsion is in agreement with that represented by an equation 
of the van der Waals’ type. The observed facts point to the exist- 
ence of a negative internal pressure, which is in all probability 
due to the repulsive forces acting between the electrically charged 
particles. 

The influence of boundary walls on the Brownian motion of the 
colloidal particles has been examined, and it is shown that Stokes’ 
formula is not applicable to the movement in these circumstances. 
On account of this disturbing effect, a correction must be applied 
to the value of the Avogadro number, which is derived from 
Einstein’s formula. H. M. D. 


Theory of Emulsification. VI. Witper PD. Bancrorr (./. 
Physical Chem., 1915, 19, 275—309. Compare A., 1913, ii, 680).— 
An emulsifying agent is a substance which tends to accumulate in 
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the surface separating two liquids. This phenomenon is discussed, 
mainly on the basis of the work of earlier observers (Winkel- 
blech, A., 1907, ii, 17; Hofmann, A., 1913, ii, 559). 

When small particles of a solid are shaken up with water and 
a non-miscible, organic liquid, they tend to pass into the water 
layer if they adsorb water much more readily than the organic 
liquid, and into the organic liquid if this is adsorbed much more 
readily than water. If the two liquids are adsorbed simul- 
taneously, the solid particles will accumulate in the liquid—liquid 
interface. The simultaneous adsorption of both liquids probably 
produces a new homogeneous liquid phase at the surface of the 
particles. 

A substance which passes into the liquid—liquid surface of 
separation (dineric interface) is termed interfacial in regard to 
these two liquids. Such a substance, in the form of a suspension 
in a given liquid, can be removed by the addition of a second 
liquid if this is chosen so that the substance tends to accumulate 
in the liquid—liquid interface. When the interfacial substance 
forms a coherent and stable film, a stable emulsion is the result. 
The method recommended by Winkelblech (loc. cit.) for the re- 
moval of colloid substances from solution affords a means of detect- 
ing interfacial substances. It may be used as a method for the 
detection of peptonised substances in presence of substances which 
are in true solution. 

Reference is made to Tomlinson’s experiments (Phil. Trans., 
1871, 161, 51) on the action of oils on supersaturated solutions. 
According to these, supersaturated solutions of sodium sulphate 
begin to crystallise on the addition of oils if the oil spreads on the 
surface of the solution, but are not affected if the oil does not 
spread. If the ions are strongly adsorbed at the oil—water surface, 
it is possible that the crystallisation may be due to the oil, but the 
actual experiments are not sufficient to show that this is the cause. 


H. M. D. 


Hydrogenisation Equilibria. M. Papoa and B. Foresti (Atti 
R. Accad. Lincei, 1914,[(v], 23, ii, 84—91).—Thbe authors have sought 
to apply Nernst’s theory for the calculation of equilibrium 
constants from thermal data to the study of the following two 
equilibria: (1) 3CHMe,-OH + C,H,=C,H,, + 3COMe, ; (2) 

CHMe,°OH + COEt, = COMe, + CHEt,-OH. 

In the former case, Nernst’s theory leads to the value K =0°394, 
whilst by keeping the substances in the presence of nickel at 185° 
for 67—140 hours, and estimating the quantities of the different 
substances then present, the authors calculate the value K =0°23. 
In the second equilibrium, copper was employed as the catalyst 
at a temperature of 155—160°, the duration of one experiment 
being 120 hours, and of another 180 hours. From these experi- 
ments, the values 3°45 and 2°67 were calculated respectively, whilst 
from Nernst’s theorem K=2°15 or K=4, according to the values 
adopted. for the thermal data. R. V. §. 
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Influence of Salts on the Equilibrium in the System 
Water-Acetone. J. W. J. J. Jacons (Chem. Weekblad, 1915, 12, 
312—320).—Eight ternary systems have been examined, the 
metallic salts being: (1) NaCl; (2) NH,Cl; (3) NaNO,; (4) KNO,; 
(5) (NH,).SO,; (6) Li,SO,; (7) Na,SO,; (8) CaCl. Three 
quaternary systems have also been investigated, the metallic salts 
in contact with the water and acetone being: (9) NaCl and 
CuCl, ; (10) NH,Cl and BaCl,; (11) (NH,).SO, and Li,SO,. For 
the first system, the critical temperature (7) below which further 
addition of sodium chloride does not cause separation of the water 
and acetone is —3°8°. The composition of the critical solution 
(Zx) is acetone (A) 54%, sodium chloride (S) 6%, and water (IW) 
40%. For the other systems, the corresponding values are as 
follows: (2) 7, 185°, A 57%, S 6%, W 37%; (3) Tx 41°3°; 
(4) Ty 61°2°; (5) 7; below —20°; (6) 7; not much below —20°; 
(7) Ty 29°6°, A 12%, S 13%, W 75%; (8) constants not determined. 
For the other three quaternary systems, the observed data do not 
admit of such ready summary. A. J. W. 


Application of the Idea of Expansibility Tension to the 
Theoretical Study of Hydrates. L. Gay (J. Chim. Phys., 1915, 
13, 33—51).—A theoretical paper in which the author discusses 
the stability of hydrates and the conditions which determine the 
equilibrium between two hydrates containing different amounts of 
water, and between solid hydrates and their saturated solutions. 


H. M. D. 


Univariant Systems Formed by Hydrolysable Salts of 
Limited Solubility and a Method of Physico-chemical 
Analysis. E. |. Scnpiratsxi (J. Russ. Phys. Chem. Suc., 1914, 46, 
641—681. Compare A., 1914, ii, 634).—In view of the inadequacy 
of the known physico-chemical methods of analysis to deal with 
more or less complex systems of ions and molecules, the author has 
developed an analytical method, based on the following con- 
siderations. 

Every hydrolysable salt is capable of existing in the solid state 
in equilibrium with its solution only between two definite concen- 
tration limits of the undissociated molecules of the corresponding 
acid. With definite concentrations of the undissociated acid mole- 
cules, H,X, correspond definite values of the concentration product 
of the ions into which it dissociates. These products, 

[H°P{_X”]=B, and [H’*|/HX’|=2B,, 
termed stability products, determine the interval of stability of the 
salt. The absolute magnitudes of the stability products for a given 
salt depend on the temperature alone, and not on the presence of 
any foreign substance in the solution. In the case of a solution 
saturated at the same time by two salts capable of interconversion, 
all the non-dissociated molecules, in the form of which the acid 
and salts are capable of existing, occur in perfectly definite con- 
centrations depending solely on the temperature. Since the 
general composition of the solution is not changed by the influence 
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of a foreign acid; such solution will contain undissociated molecules 
in constant concentration, and the ionic concentrations will give 
one and the same solubility product and one and the same stability 
product. Consequently, comparison of the estimations of the total 
acid and total base in equilibrated solutions with different concen- 
trations of the foreign acid renders possible the calculation, first, 
of the separate concentrations of the various ions of the acid in 
each solution, and, secondly, of the equilibrium constant. 

These principles are applied to several different cases, of which 
the conditions of dissociation of a monobasic acid, HX, and its 
salt, RX, may be given by way of example. In general, the solu- 
tion will contain the following ions and molecules: H’, X’, HX, 
R’, and RX, and for a saturated solution the composition will be 
expressed by the equations [H'|[X’|=Z, |R‘|[X’]/[RX|=4, 
[H*|+[R°]=[X’], M=[X’]+[HX]+|RX], and #=|R']+|(RX], 
where M denotes the total concentration of the given acid and #& 
that of the base. These five equations contain seven unknowns. 
When B is altered to 2,, the concentration [HX] and the constants 
ZL and & remain as before, but the other concentrations change to 
[H*},, [X’]), [R°],, and [RX],, so that the ten equations contain 
eleven unknown quantities. A further change of # adds five equa- 
tions and four unknowns, making a total of fifteen equations and 
fifteen unknowns. The solution of these is, however, complicated by 
the variation of the denominator, [RX], of the second equation, 
three cubic equations with three unknowns resulting. The appli- 
cation of this method to a univariant system with two co-existing 
solid phases is more simple. Thus, for solutions saturated with 
respect to HX and RX, and differing as regards the value of a 
small known concentration of a strong acid, such as nitric acid, 
the following equations hold: [H*|[|X’|=Z, [R'|[X’]=Z,, [H']+ 
[R°]}=[X/]+n, M=[X’]+[HX]+[RX], and R=[R']+[RX], n 
being the ionic concentration of the nitric acid. The value of 
[RX] is now constant, and two different values of nm are sufficient 
to give ten equations with ten unknown quantities. The solution 
thus presents no difficulty, and when Z and ZL, and the values of 
[HX] and [RX] are known, the equilibrium constants are given by 
the equations [H*][X’]/[HX]= and [R’][X’]/[RX]=4. 

These considerations are further applied to: (1) the dissociation 
of a dibasic acid, H,X, and its salts, R.X and RHX; (2) the dis- 
sociation of a tribasic acid, such as orthophosphoric acid, H,PQ,, 
and its salts, RH,PO,, RAHPO,, and R;PO,; (3) the calculation of 
the equilibrium relations of chromic and dichromic acids from 
Sherrill’s results (A., 1908, ii, 92). The equilibrium constant, 
K =[Cr,0,”]/[HCrO,'}?, is thus found to have the value 52:1, 
whereas Sherrill’s calculations gave the number 75, and Beck and 
Stegmiiller (A., 1910, ii, 1067) found 0°4. 

The above method may naturally be employed in the investiga- 
tion of the transformations of complex bases, as well as of complex 
acids. With reference to the limitations of the method, it is neces- 
sary, first, that the substance investigated should form mutually 
transformable compounds with comparatively low solubilities. so 
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that concentrated solutions may be avoided, and, secondly, that 
these solubilities should be sutlicient for the requirements ol 
chemical analysis. Another restriction rests on the possibility otf 
excessively complex transtormations of the compound to be in- 
vestigated, increase in the number of unknowns, and especially of 
variable unknowns requiring the combination in one series of 
equations of an increased number of experimental results, besides 
rendering the calculated results more susceptible to experimental 
errors. Where possible, it is advantageous to employ the method 
in conjunction with, for instance, electrometric measurements of 
the concentration of hydrogen or metallic ions, but such measure- 
ments must be carried out with the same saturated, equilibrated 
solutions. Another limitation is furnished by the necessity of pre- 
liminary knowledge of the conditions of dissociation of the 
auxiliary compound, with the aid of which the ionic composition 
of the solution is varied without change of the concentrations of 
the non-dissociated molecules; this limitation, however, loses much 
of its force, since in most cases the concentration of the auxiliary 
compound should vary only within the limits 0—0°1/, the concen- 


trations of the other electrolytes being also comparatively small. 
1. H. P. 


Fhysico-chemical Kinetics. R. Marce.in (dun. l’hysique, 191d, 
[ix], 3, 120—184)—A theoretical paper, in which the views 
brought forward in a previous paper (compare A., 1914, ui, 115) 
are discussed in greater detail. The method of evaluating the 
critical energy necessary to transform a molecule from the zero 
state into the active state (compare A., 1914, ii, 186) is also ex- 
amined more closely. H. M. D. 


Physico-chemical Kiuetics. R. Marcein (Ann. l’hysique, 1915, 
[ix], 3, 185—231. Compare preceding abstract)—By application 
of the kinetic theory to the molecular exchange at the surface of 
contact of a liquid and its vapour, it is shown that the maximum 
rate of evaporation, as measured by the rate of change in the level 
of the surface of the liquid, is given by the equation 

V =4°38 x 10-%(P—p)V M/7'/d, 

in which P is the pressure of the saturated vapour at temperature 
1’, p the actual pressure of the vapour, M the molecular weight 
of the liquid, and d its density. If all the molecules of vapour 
which impinge on the surface of the liquid are not absorbed, the 
velocity will be smaller, and if v is the observed velocity of evapora- 
tion, the ratio v/V represents the fraction of the vapour molecules 
which are absorbed on reaching the surface of the liquid. 

An attempt has been made to determine the value of this frac- 
tion by measurements of the rate of evaporation of nitrobenzene 
and of the rate of sublimation of naphthalene and iodine in a 
vacuum. The substances were contained in capillary tubes of 0°1 
to 0°3 mm. internal diameter, which were immersed in a thermostat, 
and the rate of fall of the surface of the liquid or solid was 
determined by observations at different temperatures. The ratio 
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of the number of molecules of vapour which come into contact with 
the surface of the liquid or solid to the number of molecules which 
are absorbed at this surface is given by N=V/v. The value of 
N for nitrobenzene falls from 15 at 40° to 4 at 65°, for naphthalene 
from 28 at 40° to 7°4 at 70°, and for iodine from 18 at 40° to 4°8 
at 70°. In all cases, the ratio diminishes with rising temperature, 
indicating that the molecular exchange at the contact surface is a 
process which shows considerable dependence on the temperature. 
From a further series of experiments in which the rate of evapora- 
tion of liquids, superheated to the extent of a few millimetres of 
mercury, was examined, it has been found that the velocity of 
vaporisation may be expressed by the equation v= A(7'z—T7'p)/dl, 
in which X is a constant, 7's the temperature of the bath in which 
the capillary tube is immersed, 7'p the temperature of equilibrium 
corresponding with the pressure /’ in the apparatus, d the density 
of the liquid, / its latent heat, and r is the radius of the capillary 
tube. From these results, the author draws the conclusion that the 
temperature of the liquid surface is not that of the surrounding 
bath, but is approximately equal to the equilibrium temperature 
which corresponds with the pressure P. It is also probable that 
the observed rate of vaporisation is determined by the rate at 
which heat is supplied to the liquid, and that the true velocity of 


vaporisation is very large in comparison with the observed value. 
H. M. D. 


The Temperature-coeffiicient of Photochemical Reactions. 
DanrEL BertHELOT (Compt. rend., 1915, 160, 440—443).—The tem- 
perature-coefficient, K;::0/Az, for ordinary chemical reactions is 
between 2 and 3. For photochemical reactions it is, however, very 
near to unity. The velocities of decomposition of levulose by ultra- 
violet rays at 70° and 40° respectively bear the ratio 1°035: 1. 
The velocities of reduction of ferric chloride by oxalic acid in 
aqueous solution in daylight at 61° and 21° respectively bear the 
ratio 1:01: 1. In photochemical reactions, variation of the wave- 
length controls the rate of action, as in ordinary chemical reactions 
variation in temperature does. W. G. 


Kinetics of Photochemical Reactions. Danie, BertseEtor 
(Compt. rend., 1915, 160, 519—522).—A mathematical paper in which 
the author shows that the kinetic considerations which apply to 
ordinary reactions apply equally to photochemical reactions, pro- 
viding that electrons are substituted for molecules. These re- 
actions are almost all of the first order, and present two notable 
differences from thermal reactions. First, they are only of the 
first order when they occur in dilute solutions in thin layers (com- 
pare A., 1913, ii, 267). Secondly, under the influence of light, the 
particles assume much greater velocities than under the influence 
of heat, and photochemical reactions have a thermal coefficient very 
near to unity (compare preceding abstract). W. G. 
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Halogen Oxygen Compounds. IX. Kinetics of the Bromate-— 
Bromide Reaction. Anton SkraBaL and SiecrRigeD R. WEBERITSCH 
(Monatsh., 1915, 36, 211—235. Compare A., 1907, ii, 448; 1909, 
ii, 224; 1911, ii, 382; 1912, ii, 33, 340; 1914, ii, 623).—The kinetics 
of the reaction BrO,’ + 5Br’ + 6H* =3Br, + 3H,O have been studied 
by the methods of Clark (A., 1907, ii, 77), Miller and others. It 
is shown that the velocity of the reaction is proportional to the 
product of the concentrations of the bromate and bromide ions 
multiplied by the square of the concentration of the hydrogen ion. 
This is a confirmation of the work of Judson and Walker (T., 1898, 
73, 410), d(BrO,’)/dt=k[BrO,'|/|[Br'][H’}?. The addition of a 
neutral salt to the reaction mixture has little or no influence on 
the velocity of reaction. The velocity constant at 25° is shown to 
have the value 200. From measurements carried out at 18° and 
25°3°, the temperature-coefficient is shown to be 2, whilst from 
experiments at 32°6° and 25°3° the value 1°9 is obtained. The 
addition of chlorine ions to the reaction mixture increases the 
velocity of the reaction. J. F. 8. 


Colloidal and Catalytic Properties of Mineral Waters of 
Roumania. Complications Due to the Presence of Salts. 
Emre Giurcea (Bull. Acad. Sci. Roumanie, 1914, 2, 192—201).—The 
colloidal and catalytic properties of a number of spring waters 
containing sulphur compounds and carbonates are expressed by a 
number, termed the “catalytic coefficient.” This is determined 
; by measuring the quantity of hydrogen peroxide destroyed by a 
) measured quantity of the water at 37° in one hour. The electro- 
conductivity of the same water is also given, and it is shown that 
the colloidal properties, as measured by the “catalytic coefficient,” F 
are not directly related to the conductivity. J. F. 8. . 


Variation of Catalytic Power of Saline and Colloidal 
i Solutions with Concentration. Emme Griureega (Bull. Acad. Sci. 
. Roumanie, 1914, 2, 216—219).—The catalytic action of very dilute 
solutions of sodium carbonate, ammonium chloride, potassium 
chloride, sodium chloride, sodium hydroxide, potassium hydroxide, 
colloidal mercury, and some colloidal medicinal preparations have 
been determined in several concentrations by the rate of decom- 
position of hydrogen peroxide. In the case of sodium carbonate 
and ammonium chloride, it is shown that a slight increase in con- 
centration produces a large increase in catalytic power, which, 
with a further increase in concentration, rapidly reaches a maxi- 
mum. The increase in concentration of sodium chloride and 
potassium chloride is less pronounced, and a maximum has not 
been reached by W/10-solutions. With colloidal metals, the 
concentration curves show that the catalytic power increases slowly 
with dilute solutions on increasing the concentration, and then 
much more rapidly, with further increase in concentration, than in 
the case of salts. With alkali hydroxide, the catalytic power 
increases rapidly to a maximum, which is reached with approxi- 
mately W/500-solutions, and then falls off rapidly, and is very 
small with V/10-sodium hydroxide. J. F. 8. 
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Influence of Alkalinity in the Determination of the Catalytic 
Coefficient. Emite Grurcea (Bull. Acad. Sci. Rowmanie, 1914, 2, 
220—224).—The alkalinity and catalytic power of a number of 
salts in V/10-solution have been determined. The alkalinity is 
determined by measuring the volume of NV /10-sulphuriec acid re- 
— to change the tint of a drop of methyl-orange added to the 
solution, and the catalytic power by the action of the solution on 
hydrogen peroxide. It is shown that there is no direct relation- 
ship between the two quantities. The catalytic power of colloidal 
solutions of sulphur is measured by the same method, and it is 
shown that this quantity increases with the concentration. The 
properties of colloidal sulphur solutions are discussed in connexion 
with their medicinal uses, and in their connexion with sulphur 
mineral waters. J. F.S. 


Oxidation of Alcohols in Presence of Ferrous Oxide or 
Ferrous Salts. A. G. DoroscnEvskt and A. J. Barpr (J. Russ. 
Phys. Chem. Soc., 1914, 46, 754—785).—The authors have investi- 
gated the oxidation of a number of alcohols by charcoal and by 
various oxidising agents in presence of ferrous oxide or a ferrous 
salt. 

The varying oxidising properties of charcoal are related to the 
varying contents of adsorbed oxygen, and when the latter is com- 
pletely absent from the charcoal, and the alcoholic solution con- 
tains no dissolved oxygen, formation of aldehyde does not take 
place. The presence of oxygen is not, however, the only condition 
necessary for the oxidation of alcohol by charcoal. Just as the 
ability of charcoal to adsorb colouring matters depends on the 
presence of certain salts and nitrogen compounds (compare 
Glassner and Suida, A., 1908, ii, 669), and the catalytic decom- 
position of alcohols on the presence of silicon compounds (compare 
Senderens, A., 1908, i, 495; 1908, ii, 166), so the oxidising proper- 
ties of charcoal are related to the presence of compounds of iron. 

Methyl, ethyl, propyl, m- and iso-butyl, and isoamyl alcohols 
are oxidised by potassium permanganate or hydrogen peroxide in 
presence of ferrous salts, ferric and manganous salts being with- 
out catalytic effect on the oxidation. When ferrous sulphate is 
present, permanganate oxidises ethyl alcohol, in dilute solution, 
almost exclusively to the aldehyde, but in presence of ferrous 
oxalate the oxidation proceeds further, part of the aldehyde being 
transformed into acetic acid ; these oxidations proceed so regularly 
that the course of the reaction may be investigated quantitatively. 
Hydrogen peroxide acts still more energetically on ethyl alcohol, 
which, in presence of ferrous sulphate or oxalate, is oxidised to a 
mixture of acetaldehyde and acetic acid, the aldehyde pre- 
dominating with the former, and the acid with the latter, catalyst ; 
these oxidations serve as striking lecture experiments, decolorised 
magenta being used as indicator. 

Ferric salts do not increase the oxidising power of charcoal, but 
addition of a ferrous salt to a solution of alcohol containing char- 
coal results in considerable increase in the amount of aldehyde 
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formed. This was found to be the case with thirteen different 
forms of charcoal obtained from wood or sugar, or of animal origin. 
The oxidising properties of charcoal are, therefore, destroyed by 
either the removal of the adsorbed oxygen or the oxidation of the 
ferrous compounds present. The above results afford an explana- 
tion of the industrial revivification of charcoal effected by ignitin 
it and allowing it to cool in the air. . 
The oxidation of alcohol by charcoal is an example of a coupled 
reaction, the charcoal acting as a catalyst: 2Fe0+O —> Fe,O; 
and Et-OH +0 —> CH,;°CHO + H,0. Tt. B. F. 


The Cyclic Evolution of the Chemical Elements. II. F. H. 
Lorine (Chem. News, 1915, 111, 181—182. Compare this vol., 
ii, 249).—A further discussion of the ideas brought forward in the 
previous paper. H. M. D. 


The Bighth Group of the Periodic System. E. H. Bicnyer 
(Chem. Weekblad, 1915, 12, 336-—339).—An attempt to rearrange the 
periodic system so as to eliminate group 8. Iron, nickel, and 
cobalt are placed, along with manganese, in group 7, and the 
ruthenium and osmium triads are transposed to the blank spaces 
in the same group. A. J. W. 


Criticism of the Electron Conception of Valence. Rocer F. 
Brunet (J. Amer. Chem. Soc., 1915, 3'7, 709—722).—The author 
criticises the so-called electron conception of valence, and objects 
to it on the grounds that the chemical evidence advanced in deal- 
ing with simple phenomena is not convincing; that its application 
involves the use of assumptions which are not supported by the 
evidence of physical experiments; that the electromeric formule 
assigned to compounds are inconsistent with any rule which can be 
proposed ; and that no definite case of electroisomerism has yet 
veen established. E. G. 


Coupled Reactions or Reactions of Oxidation and Reduction 
according to S. V. Dain’s Electron Theory. Grecory Dain 
(J. Russ. Phys. Chem. Soc, 1914, 46, 845—863).-—The author 
expounds the formulation of chemical reactions, principally of 
oxidation and reduction, developed by 8S. V. Dain in 1910—1911 
from the standpoint of the electron theory, and explains thereby 
the oxidation of ferrous to ferric salts by means of nitric acid, 
the reduction of ferric chloride by ammonium sulphide, the oxida- 
tion of the nickelous to the nickelic ion, and the reaction of (1) 
the chromate ion with ethyl alcohol; (2) manganous hydroxide 
with potassium nitrate; (3) the mercurous and the mercuric ions ; 
and (4) oxalic acid with permanganate. 

Oxidation-reduction reactions are regarded as composed of three 
successive processes or phases. In the first of these, which com- 
prises two sub-processes, electrons are transferred from certain 
atoms to certain others. This is a conjugated process, scission of 
electrons from one atom being combined with their union to 
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another. The second phase consists of the formation of new ions 
from the atoms of the elements taking part in the first phase and 
in the general reaction. The atoms which have their valency or 
significance changed in the first phase, and the ions formed in the 
second phase, together with the remaining unaltered parts of the 
compounds taken, then take part in a simple reaction of inter- 
change or combination; this constitutes the third phase. These 
conjugated processes thus fulfil the conditions of the law of the 
conservation of matter in its relation to electrons. 

These principles are capable of application to all chemical re- 
actions, and may serve to indicate the courses of the reactions. 
In chemical reactions, the transference of electrons proceeds from 
the first towards the seventh group of the periodic system. As 
regards elements of any one group: in groups of elements existing 
in their compounds with an insufficiency of electrons, the latter 
pass in the direction of diminished atomic weight in the first sub- 
groups, and in that of increased atomic weight in the second 
sub-groups; in groups of elements containing in their compounds 
excess of electrons, the latter proceed in the direction of diminution 
of the atomic weight. T. H. P. 


Arrangement for Automatically Cutting Off the Gas Supply 
at Definite Volumes. Sr. Gotpscnmipt (Chem. Zeit., 1914, 38, 
1023).—An apparatus for automatically extinguishing the gas 
flame when evaporation has proceeded to the desired extent. It 
consists essentially of two tubes joined at the top to form two 
arms, one of which is immersed in the evaporating liquid to the 
level to which it is desired evaporation shall proceed, and the other 
is connected outside to one arm of a U-tube, the other arm of 
which is provided with a gas in- and out-let and a mercury seal 
similar to the arrangement in an ordinary thermostat. In opera- 
tion, both the arms of the apparatus are charged with the evapor- 
ating liquid or with water, and the mercury is so adjusted that the 
gas passage is free. When the liquid surface sinks below the open- 
ing of the originally immersed arm, the liquid in this arm flows 
out, whilst that in the other arm is then free to exert a pressure 
on the mercury, pushing it up the other side of the U-tube slightly, 
and thus closing the gas passage. G. F. M. 


Comparison of the Relative Drying Powers of Sulphuric 
Acid, Calcium Chloride, and Aluminium Oxide when Used 
in Ordinary Scheibler Desiccating Jars. J. W. Marpen and 
Vanna Exuiorr (J. Ind. Eng. Chem., 1915, '7, 320—321. Compare 
Johnson, A., 1912, ii, 847).—For drying substances under reduced 
pressure, aluminium oxide appears to be somewhat more efficient 
than either sulphuric acid or calcium chloride, particularly when 
only small quantities of moisture are present. In the case of a 
large quantity of moisture, aluminium oxide and 95% sulphuric 
acid have equal dehydrating properties, whilst calcium chloride is 
less effective. Aluminium oxide has the advantage that, when it 
becomes saturated with moisture, it may be heated and used again. 

W. P. S. 
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Inorganic Chemistry. 


Behaviour of Hydrogen Peroxide towards Salts. P. V. 
Kazanecki (J. Russ. Phys. Chem. Soc., 1914, 46, 1110—1127).—With 
carbonates of the alkali metals, hydrogen peroxide forms unstable 
compounds, such as Cs,CO;,2H,O,, K,CO;,2H,O,,5H,O, 

Na,CO,,14H.O., 

which exhibit the properties of peroxides, and at the ordinary 
temperature decompose, with evolution of carbon dioxide and 
formation of the corresponding metal hydrogen carbonate as a 
result of the perhydrolysis of the carbonates. Magnesium 
carbonate and hydrogen peroxide in solution give the compound 
Mg0O,,}MgCO,,H,O, perhydrolysis of the basic carbonate being 
again accompanied by loss of carbon dioxide. All these compounds 
react with titanic acid or dichromate and sulphuric acid, and 
yield ozone with concentrated sulphuric acid, and chlorine with 
concentrated hydrochloric acid; from neutral potassium iodide 
solution they liberate iodine slowly. Perhydrolysis is also observed 
when hydrogen peroxide solution acts on zine carbonate or bismuth 
nitrate. 

The increased solubility of salts in hydrogen peroxide solution 
has been observed by various investigators. In the case of 
potassium sulphate, this increase is related linearly to the propor- 
tion of hydrogen peroxide, the presence of 72°6 grams of the latter 
per 100 c.c. raising the solubility of the sulphate from 11°11 grams 
to 67°22 grams per 100 c.c. of solution. That the peroxide and 
sulphate interact is shown by cryoscopic and conductivity measure- 
ments. a. Ht, FP. 


The Air of Bucharest. Sr. Mrnovicr and E. Grozga (Bull. Acad. 
Sci. Roumanie, 1914, 2, 275—-286).—The authors have made a large 
number of determinations of the amounts of dust, carbon dioxide, 
and ozone present in the air of Bucharest. The analyses of the 
dust were made from air at a height of 1°5 metres from the pave- 
ment. Some thirty analyses were made, and the following mean 
quantities per cubic metre found: in streets paved with asphalt, 
0°0062 gram; in streets paved with stone blocks, 0°0066 gram; 
and in earth-paved country reads, 0°0534 gram. These results are 
compared with similar results obtained in Berlin and Dresden. 
Microscopic examination has also been carried out with dust de- 
posits from the same sources, and it is shown that the country 
roads give a dust containing a large quantity of angular particles, 
whereas that from asphalt-paved roads contains a quantity of 
organic fibres. As a mean of more than a hundred determina- 
tions of carbon dioxide, a mean value of 3°02 parts per 10,000 is 
obtained for the town itself, whilst the value 2°81 per 10,000 is 
found for the surrounding plain. Qualitative tests for the 
presence of ozone show that, out of ninety-five tests made between 
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June and December, 1914, forty-eight gave positive results. 
Hence, apart from the large quantity of dust, the air of Bucharest 
compares very favourably with that of other large European 
towns. J. F. 8. 


Oxidising Properties of Sulphur Dioxide. J. A. SmyTuHe and 
W. Warptaw (Proc. Durham Phil. Soc., 1913-14, 5, 187—201).—A 
summary of hitherto known reactions in which sulphur dioxide 
behaves as an oxidising agent is followed by an account of the 
investigation of the oxidising action of this substance on the lower 
chlorides of tin, titanium, mercury, and iron. Stannous and 
titanous chlorides were oxidised in warm, strongly acid solution to 
stannic and titanic chlorides respectively, the sulphur dioxide 
being reduced to hydrogen sulphide. In solutions not too strongly 
acid, the corresponding sulphides were accordingly precipitated, 
otherwise sulphur was formed in quantities corresponding with 
the equations: 

380, + 12HCl + 6SnCl, = 6SnCl, + 6H,O + 38, 

380, + 12HCl + 12TiCl, =12TiCl, + 6H,O + 38. 
In concentrated hydrochloric acid, mercurous chloride was slowly, 
but completely, oxidised, with the deposition of sulphur; no 
hydrogen sulphide was formed. 

Ferrous chloride was also oxidised in strong acid solution, but 
only to the extent of about 7% on the average, and increase in the 
total concentration of the iron lessened the relative amount of 
ferric salt. The sulphur dioxide was reduced to sulphur. The 
reaction is not a balanced one, but appears to be brought to a 
standstill by direct inhibition by the ferric chloride. When 
more than 14% of the total iron was in the ferric state, no sulphur 
was deposited on leading in sulphur dioxide, and no oxidation took 
place at all. It is suggested that the oxidising action of sulphur 
dioxide in the above cases, which is only manifested in presence 
of concentrated hydrochloric acid, may be due directly to the 
intermediate formation of thionyl chloride. G. F. M. 


Theory of the Lead Chamber Process. O. Wentzkx1 (Zeitsch. 
angew. Chem., 1914, 2'7, 512).—Polemical. The author still main- 
tains that account was not taken in Hempel’s experiments (A., 
1914, ii, 455, 647) of the dissociation, and consequent change in 
volume, of the nitrogen peroxide, since the gas-introduction tubes 
were only maintained at 70°, at which temperature dissociation 
has certainly commenced, but is far from complete. G. F. M. 


Solution of Selenium and Tellurium in Absolute Sulphuric 
Acid. E. Mores (Anal. Fis. Quim., 1915, 13, 134—144).—An 
investigation of the effect of selenium and tellurium on the freez- 
ing point of absolute sulphuric acid. With red, amorphous 
selenium, the solution contains a polymeric form of the compound 
SO,Se; grey, crystalline selenium yields the same substance, but 
in simple molecules. The conductivity of the sulphuric acid is not 
affected by the solution of selenium. 
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Tellurium reacts with the acid, the solution giving abnormal 
values for the molecular weight, and showing an increase in con- 
ductivity. A. J. W. 


A Chemically Active Modification of Nitrogen Produced by 
the Electric Discharge. VI. Hon. R. J. Srrurr (Proc. Roy. Soc., 
1915, [A], 91, 303—318. Compare A., 1913, ii, 696).—The con- 
troversy as to whether active nitrogen can be obtained from pure 
nitrogen, or whether a trace of oxygen must be present, is reviewed 
(compare A., 1914, ii, 724). Further experiments have been made 
which show that neither of these alternatives is correct. Although 
perfectly pure nitrogen only yields a small quantity of active 
nitrogen on the passage of the discharge, the admixture of a small 
quantity of almost any foreign gas increases enormously the yield 
of active nitrogen. Argon and helium are exceptions, and have 
no appreciable influence on the intensity of the after-glow, but 
positive results were obtained with hydrogen sulphide, water, 
carbon dioxide, carbon monoxide, acetylene, ethylene, methane, 
oxygen, mercury, chlorine, and hydrogen. The order of the gases 
in this series affords a rough measure of the catalytic activity of 
the admixture, the activity diminishing from left to right. The 
quantity of foreign gas required to produce the maximum effect 
is usually of the order of 1 part in 1000 of nitrogen, but experi- 
ments with methane, in which this point was specially examined, 
show that a perceptible effect on the yield of active nitrogen is 
produced by the addition of 1 part of methane to 30,000 of 
nitrogen. 

A sample of nitrogen which gives very little after-glow can be 
obtained by prolonged treatment of commercial nitrogen with 
sodium potassium alloy at 300°. The regulated admission of 
foreign gases into the current of nitrogen passing into the dis- 
charge tube is conveniently effected by means of a capillary tube 
connected with a reservoir of the gas. 

In explanation of the above observations, it is suggested that 
the foreign gas acts by combining with the free electrons, thus 
altering the character of the impact with the nitrogen molecules. 
This view is supported by the fact that gases which contain oxygen, 
sulphur, chlorine, carbon, and hydrogen have been shown to com- 
bine readily with electrons in the discharge (compare Franck, A., 
1910, ii, 479, 817; Thomson, A., 1911, ii, 457), whilst argon, helium, 
and nitrogen have not this faculty. The case of mercury is 
anomalous, for it promotes the formation of active nitrogen, but 
does not take a negative charge in the canal rays. The anomalous 
behaviour is probably connected with the fact that mercury atoms 
in the canal rays carry much larger positive charges than do other 
atoms. 

Further experiments with active nitrogen show that it combines 
with metals in the liquid state, but the spectrum of the metal is 
not developed under these conditions. A dilute solution of 
indigotin in concentrated sulphuric acid is decolorised by a current 
of active nitrogen. It has no action on glycerol, but reacts with 
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carefully purified methane, pentane, and heptane, with the forma- 
tion of hydrogen cyanide. H. M. D. 


Synthetic Production of Ammonia. F. Haper (Zeitsch. angew. 
Chem., 1914, 2'7, 473—477).—A review and summary of already 
published work on the synthesis of ammonia, particularly of the 
author’s researches on the influence of pressure and temperature 
on the equilibrium of nitrogen and hydrogen, and on the acceler- 
ating influence of catalysts on the velocity of the ammonia 
formation. The technical development of the synthesis as a method 
for the commercial production of ammonia is described. 


G. F. M. 


Anhydrous Hydrazine. III. Anhydrous Hydrazine as a 
Solvent. T. W.B. Wetsu and H. J. Broprrson (J. Amer. Chem. Soc., 
1915, 37, 816—824. Compare this vol., ii, 256).—Determinations 
have been made of the solubilities of a large number of elements 
and inorganic salts in anhydrous hydrazine with a view to a sub- 
sequent study of chemical reactions in this solvent. 

Of the metallic elements tested, the alkali metals only were 
appreciably dissolved; the solubility increases with increase of 
atomic weight. Sulphur and iodine are very soluble, and cause 
rapid decomposition of the hydrazine. The solubility of the 
metallic haloids seems to increase with the increase of atomic 
weight of the halogen ; in the case of the haloids of the alkali earth 
metals, crystalline substances separate from the solutions, which 
are probably hydrazinated salts. The carbonates are either in- 
soluble or very slightly soluble. The oxides are all insoluble. The 
nitrates are mostly soluble, with the exception of those which react 
with the solvent. Sulphides and sulphates are but slightly soluble. 
Ammonium salts, except triammonium phosphate, dissolve with 
evolution of ammonia. Bismuth chloride dissolves, and reacts 
with the hydrazine, bismuth being quantitatively precipitated. 
Cadmium carbonate and sulphide are insoluble, but the haloids are 
very soluble. Mercury sulphide is insoluble, but the other mercury 
salts react immediately with the solvent, and mercury is precipi- 
tated. Nickel and cobalt salts dissolve, and react with the solvent 
to form hydrazine additive compounds. In the case of cobalt 
chloride, a cobalt mirror is gradually formed. Copper and lead 
salts dissolve with more or less decomposition. Silver salts in- 
variably yield a silver mirror. E. G. 


Anhydrous Hydrazine. IV. Chemical Reactions in An- 
hydrous Hydrazine. T. W. B. WetsH and H. J. Broperson 
(J. Amer. Chem. Soc., 1915, 3'7, 825—832).—The work described in 
this paper was undertaken with the object of studying the 
hydrazine system of acids, bases, and salts, in which the acid 
hydrazides, metallic hydrazides, and metallic derivatives of the 
acid hydrazides are regarded as acids, bases, and salts respectively. 
An investigation has been made of the following reactions in 
anhydrous hydrazine solutions. 


} 
; 
! 
: 
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By the action of hydrazine sulphide on cadmium iodide and zinc 
chloride, cadmium and zinc sulphides are precipitated ; the yellow 
colour of hydrazine sulphide could serve as an indicator in the 
titration of cadmium and zinc salts. Sodium hydrazide reacts with 
zine chloride with formation of a precipitate, which is probably 
a zine hydrazide. Sodium precipitates cadmium, zinc, and iron 
from solutions of their salts, but magnesium, calcium, and barium 
are not precipitated. Zinc, copper, tin, and aluminium do not 
react with a solution of hydrazine sulphate in anhydrous hydrazine. 
Magnesium and calcium do not dissolve in or react with hydrazine, 
but lithium dissolves slowly with evolution of gas; on addition of 
hydrazine sulphate, however, gas is rapidly evolved in all three 
cases, and the metal becomes coated with a white deposit, probably 
consisting of the sulphate. Sodium and sodium hydrazide react 
with hydrazine chloride with formation of sodium chloride in 
each case. 

These results show that reactions take place in anhydrous 
hydrazine similar to those which occur in water, liquid ammonia, 
and certain other dissociating solvents. E. 


The Temperature-coefficient of the Formation of Nitrosyl 
Chloride from Nitric Oxide and Chlorine. Max Travutz (Zeitsch. 
anorg. Chem., 1914, 88, 285—320).—The reaction 2NO+Cl,= 
2NOCI has been studied by means of an apparatus designed for 
accurate work. The very numerous measurements show that the 
equilibrium constant increases steadily up to about 130°. The 
temperature-coefficient is low, about 1°2, diminishing further with 
increasing temperature, corresponding with the high order and 
high velocity of the reaction. At higher temperatures, the results 
are more irregular. Low partial pressures must be employed, as 
otherwise the contraction is too rapid for measurement, and the 
high velocity causes uncertainty in the readings. Other com- 
pounds, richer in nitric oxide, are also formed to some extent. 
The experiments have been carried as far as 283°, the divergence 
from the theoretical form of curve increasing with the temperature. 

Accurate data regarding the molecular heats of nitric oxide and 
chlorine are lacking for a theoretical calculation. A suitable choice 
of data being made from analogy with other gases, the theory is 
tested. For the first 100° there is complete agreement, but beyond 
this the observed values become higher than the theoretical. A 
maximum value for the heat of activation is calculated to be 
9958 cal., 9274 cal. being found. The kinetic constant, KX, is 
calculated as 10%, and found to be 2 x 10%. C. H. D. 


A Hydrate of Hydrogen Arsenide. R. pz Forcranp(Compt. rend.; 
1915, 160, 467—470)—The author has prepared a hydrate of 
hydrogen arsenide by compressing the gas in the presence of a 
few drops of water, followed by a sudden expansion and a second 
compression. The solid hydrate can be kept indefinitely between 
0° and 28°2°, the dissociation pressures at these two temperatures 
being, respectively, 0°806 atmos. and 17°5 atmos. Using 
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Clapeyron’s formula, the author calculates the heat of formation 
of the solid hydrate, from water and the gaseous hydride, to be 
+17°753 Cal., and from ice and the gaseous hydride + 8°238 Cal., 
which values gave the formula of the hydrate as AsH;,6H,O. The 
author has determined for the four hydrides SH,, SeH,, PHs, 
and AsH, the temperatures at which the hydrates have a dis- 
sociation pressure of 760 mm., and finds that the difference 
between these temperatures for hydrogen sulphide and hydrogen 
phosphide is practically the same as the difference for hydrogen 
selenide and hydrogen arsenide. The same holds good taking the 
pairs hydrogen sulphide, hydrogen selenide and hydrogen phos- 
phide, hydrogen arsenide. W. G. 


Boron Trichloride. A Greaseless Gas-Valve. ALFRED Stock 
and Otto Priess (Ber, 1914, 47, 3109—3115).—The physical 
constants of boron trichloride have 
been determined. D 

The material was obtained by the 
action of chlorine on Moissan’s 
boron in a glass tube, the tempera- 
ture being so regulated that the 
glass was attacked as little as 
possible. The crude product, con- 
densed at —80°, was shaken with 
mercury, and then freed from 
traces of hydrogen chloride and 
silicon chloride by fractional dis- 
tillation in a high vacuum, from a 
bath at —78°. The early fractions, 
condensed by liquid air, contained 
hydrogen chloride, which influenced 
the vapour pressure at 0° far more 
than the melting point, whilst the 
silicon chloride collected in the end 
fractions. The following constants 
of a pure fraction were observed ; 
m. p. —107°, b. p. 13°/764 mm. 
(room temperature —10°), V.D. 
58°43, vapour pressure in mm. of mercury at room temperature: 

- 80° - 75° -70° —65° - 60° 55° - 50° -45° —40° —35° 

4 6 9 13 18 26 37 51 67 89 
-30° - 25° -20° -15° -10° —5° 0° 5° 10° 12-4° 
116 151 197 251 314 387 477 579 695 753 


The calculated b. p. is 12°5°/760 mm. 

Boron trichloride does not attack hot mercury, nor does it com- 
bine with chlorine, even at —80°. It reacts energetically with 
fat, and therefore a valve was designed which had no greased taps 
to be exposed to the vapour (annexed diagram). 

A and B are solid glass floats, resting by three feet on the 
enlargement in the tubes, and ground at the top to fit into the 
ground constriction. C and JD connect the other pieces of 
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apparatus. The bulb # contains clean mercury. When 4 and 
B have fallen, C communicates with D. By raising the mercury 
in F, the floats are forced into the constrictions, to make, with a 
thin film of mercury, a gas-tight seal. The floats are made to fall 
again by evacuating # and opening the tap G. The numbers refer 
to millimetres. J. C. W. 


Boron Tribromide. ALrrep Stock and Ernst Kuss (Ber., 1914, 
47, 3113—3115).—Some physical constants of boron tribromide 
have been determined. 

The compound was obtained by passing bromine vapour over 
boron at a dull red heat, shaking the product with mercury, and 
then fractionating under atmospheric pressure with a Hahn 
column (A., 1910, ii, 183). The following constants are recorded ; 
m. p. — 46°, b. p. 90°1°/740 mm., M.W. 252 (cryoscopic method, in 
benzene), and vapour pressures: 


— 50° —40° —30° —25° —20° —15° —10° -—5° 0° 5° 
} 1-5 3 ; : 14 19 25 
15° = 20° 45° 50° 55° 
42 54 159 193 233 
65° =—70° 
33 39 47 54 63 73 


It attacks fat of all kinds as energetically as the chloride, and 
therefore the above valve was used (preceding abstract). For the 
determination of vapour pressure at temperatures 
{ above the normal, the device shown in the illus- 
tration was employed. A connects with a litre 
flask, which communicates with a long manometer 
and a pump for regulating the pressure of the 
atmosphere in the flask. B connects with the 
apparatus in which boron tribromide is distilled 
in a high vacuum, the bulb PD being surrounded 
by liquid air. After collecting nearly 1 c.c. in D, 
the tubes are fused off at # and F, and the 
apparatus is placed in the thermostat nearly up 
to the tap A. When the mercury in C is steady, 
A is opened, and the pressure in the large flask 
is regulated until the columns at C’ are level 
again. C is therefore only a zero instrument, the 
actual pressure being read on the large mano- 
meter. J. C. W. 


Boron Hydrides. V. Action of Chlorine 
D C and Bromine on B,H, and B,,H,,. Valency 

of Boron. Atreep Stock, Exnst Kuss, and Otto 

Prigss (Ber., 1914, 47, 3115—3149. Compare A. 
1913, ii, 44, 699, 1053; 1914, ii, 359)—Previous work on the 
hydrides of boron introduced the difficulty that quadrivalence 
must be assigned to the element, at least in respect of its combina- 
tions with hydrogen. It was thought, therefore, that a study of 
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the action of halogens, on B,Hg especially, would throw some light 
on the question. 

Some improvements in the preparation of the starting material, 
B,H,, are described. They consist chiefly in passing the crude 
gas through a tube at —40°, whereby white crystals of B,,H,,, 
m. p, 99°5°, are collected, then through a large U-tube at — 80°, 
in which a little B,H,, some silicon hydride, and, chiefly, Bg Hypo, 
are condensed, and finally the main bulk of the gas is condensed 
by cooling with liquid air. The yields obtained from 100 grams 
of “magnesium boride” were B,Hjo, 95 c.c> (0° and 760 mm.), and 
B,H,,, 0°02 gram. The apparatus for the conversion of B,H,, 
by heat into B,H,g was also improved, and the B,H, which was 
pumped off from the liquid air condensation was condensed in a 
bath made by stirring liquid air into alcohol until the mass was 
almost solid. Such a bath maintains a temperature of —125° to 
—115° for some hours in a Dewar vessel. 

The density of B,Hg was found to be 13°97. The gas condenses 
in needles when cooled slowly, and is not attacked by dry oxygen 
to any extent after some days at ordinary temperatures. Traces 
of moisture, however, decompose it at once, but hydrogen sulphide 
has no action, even at 100°. It inflames if the liquid is suddenly 
brought into the air (for example, when a breakage occurs). 

The action of bromine and chlorine on the hydrides was the 
subject of a very exhaustive study. In the case of the solid, 
B,H,, the reaction was very sluggish, but replacement of 
hydrogen, and not addition, was the rule. Thus, the solid was left 
in a large excess of bromine for six months, when the residue, 
after evaporation, had a formula between B,,H,.Br, and B,)H,,Brs, 
and apparent individuals were isolated by fractional crystallisa- 
tion from a mixture of benzene and light petroleum. The alkaline 
solutions of these compounds reduced permanganate, and then 
yielded B,H,) on acidifying. The acid solutions also reduced per- 
manganate, and gradually evolved B,H,), and yet other, unknown, 
evil-smelling boron compounds. 

The action of chlorine and bromine on B,H, was studied in a 
series of elaborate experiments, which are described in minute 
detail, as future work will follow the same lines. Chlorine causes 
explosions at the ordinary temperature, whereas bromine reacts 
very slowly, even in the light, but completely in a few hours at 
100°. In all the experiments, it was found that half of the 
halogen which is used is returned as the halogen hydride, in other 
words, substitution is the rule. Excess of halogen always leads to 
the unimolecular haloids BCl, and BBr;, and not to B,Cl, and 
B,Br,. This important fact led to an inquiry into the nature of 
the intermediate products involved in the transition of B,H, into 
these haloids. The limited action of the halogens was therefore 
the chief subject of experiment, and it was the action of bromine 
that first afforded a clue to the problem. When B,H, was treated 
with about one-third of the quantity of bromine required for com- 
plete reaction, the products were not the middle brominated com- 
pounds, like B,H,Br., but almost exclusively the extremes, B,H;Br 
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and BBr;. The intermediate compounds were formed in small 
quantities, but they readily undergo rearrangement into the 
extremes, which was evidenced by the fact that the vapour pressures 
of the fractions soon increased at ordinary temperatures. Indeed, 
the monobromide, B,.H,;Br, also decomposes into B,H, after a short 
time. The production of hydrogen bromide was never observed, 
and no evidence of the existence of BHBr,, BH,Br, B,H,Br,, 
B,HBr,, and B,Br, could be obtained. The reaction with chlorine 
followed the same course, but the intermediate compounds and 
B,H;Cl were far more volatile and labile than the bromides, and, 
consequently, the process was somewhat obscured. 

Hence the action of halogens on an excess of B,H, leads, first, 
to the production of such derivatives as B,H,X, and B,H;X,, and 
then these speedily decompose and rearrange themselves into 
B,H,X and B,H, on the one hand, and into BX, on the other. 

The monochloride, B,H,;Cl, is a spontaneously inflammable gas. 
The monobromide, B,H;Br, is a colourless gas with irritating odour. 


The following constants were observed; m. p. —104°, vapour 
pressure : 

eee - 80° — 70° - 60° - 50° — 40° - 36-5° - 30° - 20° - 10° -5° 
MM. ss eeccccescece 3 9 16 30 53 67 95 162 255 335 


The b. p. would be about +10°/760 mm. It burns with a pale, 
greenish flame, and fumes in the air, owing to the reaction with 
water, B,H;Br+3H,O=B,0,+ HBr+5Hy,. It reacts immediately 
with ‘potassium hydroxide, like B,H,, to form the hypoborate, 
KOBH, (A., 1914, ii, 359). It did not react with sodium, how- 
ever, to any extent, and an attempt to convert it into B,H,, failed. 
These experiments prove that the highest, negative (hydrogen) 
valency of boron is four. The positive (oxygen, halogen) valency 
is three, although many substances have been described in which 
the valency is supposed to be five. These are reviewed, and the 
constitutions assigned to them are questioned. The most interest- 
ing are the oxychloride, BOC], (Councler, 1878), and the sulphide, 
B.S, (Moissan, 1892), of which nothing has been heard since the 
first mention of them. At any rate, boron does not obey the 
Bodlander-Abegg rule that the sum of the positive and negative 
valencies is eight (compare J. J. Thomson, A., 1914, ii, 450). 
Many attempts have been made to obtain a hydride of boron 
with only one atom of boron in the molecule. Boron trialkyls 
exist, but are as unsaturated as triphenylmethyl, whilst the corre- 
sponding hydrides, BH, and CHs, seem to be equally impossible 
of isolation. J. C. W. 


Occurrence and Composition of Natural Gas. NiepersTapT 
(Zeitsch. dffentl. Chem., 1914, 20, 386—388).—Natural gas is found 
chiefly in the Caucasus and in North America, smaller quantities 
occurring in Denmark, England, Italy, Roumania, Russia, Spain, 
Austria-Hungary, and Germany. The gas consists principally of 
methane and its homologues, and the amount of unsaturated hydro- 
carbons rarely exceeds 1%. The American gas sometimes contains 
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a large quantity of hydrogen (up to 35%); carbon monoxide is not 
present in the gas found in any country, and many of the gases 
are free from carbon dioxide. The oxygen content is usually less 
than 1%. A gas of unusual composition is obtained from a deep 
boring in Pechelbronn, Alsace; it contains 47°75% of carbon 
dioxide, 46°17% of nitrogen, 5°65% of methane, 0°1% of oxygen, 
and 0°38% of helium (compare A., 1913, ii, 911). W. P. S. 


Soluble Chlorides and Total Chlorine in Some English 
Cokes. Srantey W. Brivge (Analyst, 1915, 40, 143—146).—The 
following percentage quantities of soluble chlorides (as sodium 
chloride) were found in gas cokes obtained from coals of various 
origin: Derbyshire, 0°040 to 0°262; Durham, 0°013 to 0°122; 
Lancashire, 0°056; Yorkshire, 0°016 to 0°080; Flint (low tempera- 
ture cannel residue), 0°357; Durham (metallurgical coke), 0°007. 
The amounts of total chlorine, expressed as percentages of sodium 
chloride, Were: Derbyshire, 0°134 to 0°499; Durham, 0°039 to 
0°344; Lancashire, 0°076; Yorkshire, 0°086 to 0°144; Flint, 0°918; 
metallurgical coke, 0°071. W. P.S. 


Occurrence of Chlorine in Coal. A. De WagzzE (Analyst, 1915, 
40, 146—147).—Specimens of coal from the brine districts of the 
Midlands contained from 0°018 to 0°344% of chlorine, whilst Welsh 
coals were found to contain from 0°004 to 0°032%. As the quantity 
of chlorine found by ignition with calcium oxide agreed in every 
case with that found by extraction with hot water, it would appear 
that the whole of the chlorine was present in the coals in the form 
of soluble chlorides. Abnormal corrosion of boiler tubes, noticed 
when the Midland coals were used in the furnaces, was evidently 


caused by the presence of chlorine in some form in the furnace 
gases. W. P. S. 


Preparation of »Silicon Chlorides. Grorrrey Martin (Chem. 
News, 1915, 111, 208).—In reply to Kipping (this vol., ii, 165), the 
author states that his paper on the preparation of silicon chlorides 
(T., 1914, 105, 2836) dealt solely with practical methods for the 
purpose; he claims priority for the suggested use of 50% ferro- 
silicon in the preparation. W. P. 8. 


Solubility of Mixtures of Sodium and Potassium Chlorides 
in Solutions of Hydrochloric Acid. W. B. Hicks (J. Amer. Chem. 
Soc., 1915, 3'7, 844—847).—The observation that potassium chloride 
is more soluble than sodium chloride in hydrochloric acid suggested 
that hydrochloric acid of constant b. p. might be of service in 
the commercial separation and purification of these salts. Deter- 
minations have now been made of the solubility of mixtures of 
the salts in hydrochloric acid of 8%, 17%, 20%, and 32% concen- 
tration at 25°. From the results of these determinations, and the 
values of the solubility of mixtures of sodium and potassium 
chloride in water obtained by Precht and Wittjen (A., 1881, 978), 
curves have been constructed showing the changes in solubility of 
the salts with variations in the concentration of the acid. 
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The solubility of both salts decreases rapidly as the concentration 
of the acid increases, but that of sodium chloride decreases at a 
greater rate than that of the potassium salt. The curves represent- 
ing their solubilities intersect at a point, corresponding with 16°2% 
hydrochloric acid, where the solubility of each salt is 4°4%. As 
the acid becomes more concentrated, the saturated solution contains 
an increasingly larger proportion of the potassium salt, but in 
such strongly acid solutions the solubility of both salts is very 
small, the acid of constant b. p. (20°3% HCl) dissolving only 2°9% 
of potassium chloride and 2°2% of sodium chloride. It is evident, 
therefore, that hydrochloric acid is not suitable for effecting the 
commercial separation of these salts. E. G. 


Preparation of Sodium Hypochlorite from the Hydroxide. 
U. Carranra and C. Ranuccr (Ann. Chim. Applicata, 1915, 3, 
161—164).—Chlorine was passed into a 24% sodium hydroxide 
solution in a vessel standing in cold water, the liquid being kept 
well mixed. Samples were removed at intervals of ten minutes, 
and the percentages of active chlorine estimated both immediately 
and after the lapse of twenty-hours. It is found that stable pro- 
ducts are obtained up to the time when deposition of sodium 
chloride begins, but that samples taken subsequently lose consider- 
able proportions of their active chlorine in twenty-four hours. If 
this salt is removed from the liquid as it separates, the concentra- 
tion of the active chlorine may be pushed to its utmost limit, pro- 
vided that the alkalinity is maintained at about 0°5%. T. H. P. 


The Double Salt of Sodium and Potassium Sulphates. 
Kicatro Oxapa (Mem. Coll. Sci. Kyoto, 1914, 1, 95—103).—The 
equilibrium relationships in the system Na,SO,-K,SO,-H,O have 
been investigated at 15°, 25°, 40°, 50°, 60°, 70°, and 80°. Mix- 
tures of sodium and potassium sulphates in varying proportions 
were shaken with an equal weight of water for about twenty-four 
hours, and the composition of the saturated solution and of the 
residue determined by the tartrate method (this vol., ii, 373). 

From the results, the conclusion is drawn that sodium and 
potassium sulphates form a double salt of the formula K,Na(SOQ,)o. 
This double salt forms solid solutions with sodium sulphate, but 
not with potassium sulphate. The limits of existence of the solid 
solutions become more widely separated as the temperature rises 
from 15° to 60°, but approach one another between 60° and 80°. 
Up to 60°, the author’s data are in accord with those obtained by 
Nacken (A., 1910, ii, 501), but this observer assumes that the solid 
solution field widens with rise of temperature up to 180°. 


H. M. D. 


Sodium Metasilicate Enneahydrate, a Well-defined, Crys- 
talline Sodium Silicate. K. A. Vesterpere (Zeitsch. anorg. Chem., 
1914, 88, 341—348. Compare A., 1913, ii, 406).—Sodium silicate 
solution with a large excess of sodium hydroxide will remain liquid 
for a long period in a closed vessel, but inoculation with the solid 
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salt produces crystallisation. The product is recrystallised several 
times from warm 2—3% sodium hydroxide solution, inoculating 
when cold. It is finally pressed between filter paper, and then has 
the composition Na,Si0,,9H,O. The same salt is obtained when 
aqueous-alcoholic solutions are used. The crystals are rhombic. 
The salt dissolves in water, with considerable absorption of heat. 
It melts completely at 48°, and loses 6H,O slowly over sulphuric 
acid. The trihydrate yields a hexahydrate when kept over 25% 
sodium hydroxide solution. Complete dehydration only takes place 
at a high temperature. C. H. D. 


Potassium Ammonoargentate. Epwarp C. FRANKLIN (J. Amer. 
Chem. Soc., 1915, 3'7, 852-—-855).—During a study of the action 
of potassamide on solutions of silver salts in liquid ammonia (A., 
1905, ii, 582), it was observed that silver amide dissolves readily 
in a solution of potassamide in this solvent. It has now been 
found that potassium ammonoargentate, AgNHK,NH,; or 
AgNH.,KNH,, is produced in accordance with the equation 
AgNH, + KNH,=AgNHK+NH,; it separates from concentrated 
solutions in crystals, which can be heated at 100° without change, 
but gradually undergo decomposition when left in the air. If the 
salt is treated with solutions of acids in liquid ammonia, silver 
amide is first precipitated, and dissolves, on further addition of the 
acid, with formation of the silver salt of the acid used. E. G. 


Reaction Between Calcium Hydroxide and Sulphur in 
Aqueous Solution. 8S. J. M. Autp (T., 1915, 107, 480—495).— 
The reaction between calcium hydroxide and sulphur under con- 
ditions precluding oxidation by contact with the atmosphere has 
been studied, using the specially constructed apparatus described in 
the paper. Calcium thiosulphate and calcium polysulphides (or 
oxysulphides) were the sole reaction products. Using an excess of 
sulphur, the ratio of total sulphur in solution as sulphide and 
polysulphides to sulphur as monosulphide was usually 4°5—5°0, 
but under certain conditions the existence of polysulphides as high 
as CaS, was indicated. Much of the sulphur of the higher poly- 
sulphides is loosely combined, and attempts were made by extract- 
ing, either from solution or from the dried solid, to obtain a lower 
stable polysulphide. The removal of sulphur in this way was con- 
tinuous, due probably to a hydrolytic dissociation equilibrium of 
the type: 

CaS, + 2H,O — Ca(OH), + H.S8,, 
H,S,—H,S + («-1)8. 
Nevertheless, a lower rate of extraction when the ratio above- 
mentioned was 1°6—2°3 points to the existence of a stable CaS, 
complex. Attempts to prepare this substance by boiling together 
lime and sulphur in the calculated proportions failed; in every 
case Herschell’s crystals were obtained, for which the formula 
CaO,CaS,,7H,O is proposed. It is suggested that the CaS, com- 
plex, probably in attachment to CaO, is the primary product of 
the action of lime on sulphur [5Ca(OH), + 6S=2CaS,,CaO + 


VOL, CVIII. ii. 24 


il. 346 ABSTRACTS OF CHEMICAL PAPERS. 


Ca8,0; +5H,O], and that the ines Weel also contain this com- 
plex, having the constitution CacTSsisis . .., the sulphur 


atoms in the chain becoming snteaiie more loosely attached. 
The first addition of dilute hydrochloric acid to the polysulphide 
solution caused a precipitate or turbidity, which rapidly redis- 
solved, and evidence was obtained that the resulting solution con- 
tained polysulphides of the order of CaS,, although whether all the 
sulphur was actually thus chemically combined, or whether merely 
in solution, or whether the one condition gradually merges into 
the other, was left undetermined. G. F. M. 


The General Behaviour of the Elements Sulphur, Selenium, 
and Tellurium in Sodium Calcium Silicate Glasses, with 
Special Reference to the Colours which they Produce. PrEro 
Fenaroui (Kolloid. Zeitsch., 1915, 16, 53—58. Compare A., 1914, 
ii, 728).—The colours produced by sulphur, selenium, and tellurium 
in sodium calcium silicate glasses can be interpreted in terms of 
the varying degree of dispersity of the element. In the case of 
sulphur, the coloration is due to molecular disperse sulphur pre- 
sent in the form of polysulphides, and there is no evidence of the 
presence of colloidal sulphur in glasses of this type. 

In consequence of the more pronounced electro-positive character 
of selenium and tellurium, these elements have less tendency to 
form corresponding polyselenides and polytellurides, and glasses 
may readily be obtained in which the colour is due to elementary 
selenium or tellurium in colloidal form. The range of colour in 
presence of these elements is very much greater than in glasses 
coloured by sulphur, and the variations of colour are attributable 
to variations in the degree of dispersity of the selenium and 
tellurium. Glasses which contain molecular disperse selenium in 
the form of polyselenides have a chestnut-brown colour; those 
which contain colloidal selenium vary from yéllow to reddish-violet. 
Glasses containing polytellurides are red in colour, whilst those in 
which the tellurium is present in the colloidal form exhibit colours 
which vary from reddish-brown to blue, according to the degree of 


dispersity. H. M. D. 


A Chemical Explanation of the Anomalous Content of 
Water of Crystallisation of Cadmium Sulphate, 8/3H,O. C. 
BiomBere (Zeitsch. anorg. Chem., 1915, 91, 248—250).—In accord- 
ance with Noyes and Drucker’s theory of complex ions, cadmium 
sulphate dissociates in concentrated solutions mainly thus: 

3CdSO,— [Cd,S8O,]"* + [Cd(SO,).]’. 
In the solid state, the ‘three molecules combine, and are therefore 
capable of forming a hydrate containing a number of molecules 
which is not divisible by three. The same idea is applicable to 
other salts (compare this vol., ii, 139; Abegg and Bodlander, A., 


1899, ii, 543). C. H. D. 


Corrosion of Non-ferrous Alloys. Cxrcm H. Descu (J. Soc. 
Chem. Ind., 1915, 34, 258—261).—An address delivered before the 
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Scottish section of the Society of Chemical Industry. An account 
is given of the results already described (A., 1914, ii, 367, 655), and 
of a permanent apparatus tor the study of electrically stimulated 


J. C. W. 


corrosion. 


Cerium-Magnesium Alloys. Rupotr VoceEt (Zeitsch. anorg. 
Chem., 1915, 91, 277—298).—Cerium and magnesium may be melted 
together in a carbon vessel. Very thorough mixing is necessary, 
and the temperature must not rise above 900°. 

The freezing-point curve has maxima at 738° and 780°, corre- 
sponding with the compounds CeMg and CeMgs, and a break at 
620°, corresponding with CeMgy. A minute maximum at 632° is 
also inferred, due to a compound, Ce,Mg. Solid solutions are only 
formed between CeMg and CeMgs, whilst Ce,Mg breaks up into 
Ce and CeMg at 497°. This is inferred from the microscopic 
structure, which is developed by heat-tinting. 

Alloys corresponding with the compounds Ce,Mg and CeMg are 
pyrophoric. CeMg is hard (H=5), and oxidises rapidly on 
heating. When containing magnesium in solid solution, the com- 
pound explodes violently in a Bunsen flame, the magnesium vapour 
being enclosed in a crust of oxide. Moist air at the ordinary 
temperature has very little action. CeMgs is still more stable 
towards air and acids, and is not pyrophoric. CeMg, is softer, and 
brittle. It falls spontaneously into fragments, which retain their 
silvery lustre, indicating some polymorphic change. C. B. BD. 


Fractional Crystallisation of the Picrates of the Rare 
Earths of the Didymium Group. L. M. Dennis and F. H. Ruopes 
(J. Amer. Chem. Soc., 1915, 3'7, 807—815).—Dennis and Bennett 
(A., 1912, ii, 257) have given an account of the fractionat crystal- 
lisation of a mixture of the picrates of the metals of the didymium, 
erbium, and yttrium groups. It was observed that praseodymium 
and neodymium concentrated in the early fractions, but that a 
peculiar concentration of these metals occurred in the tenth and 
nineteenth fractions. The present work was undertaken with a 
view of investigating this abnormal behaviour. 

A mixture of the picrates of the rare earths of the didymium 
group containing small quantities of those of the yttrium and 
erbium groups was subjected to forty-two series of fractional erystal- 
lisations. Praseodymium and neodymium concentrated in the least 
soluble fractions, yttrium in the most soluble fractions, and the 
metals of the erbium group in the intermediate fractions. Con- 
trary to Dennis and Bennett’s observation (/oc. cit.), no indication 
was obtained of a concentration of neodymium or praseodymium 
in any fraction of intermediate solubility. 

The results show that the fractional crystallisation of the 
picrates does not effect a separation of neodymium from praseo- 
dymium, but is a useful method for removing small quantities of 
metals of the erbium and yttrium groups from those of the 
didymium group, and also for separating yttrium from erbium and 
holmium. E. G. 
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Ammonobasic Aluminium Iodides. Epwarp C. FRANKLIN (J. 
Amer. Chem. Soc., 1915, 3'7, 847—852).—I1t has been observed (A., 
1905, ii, 583) that, on adding potassamide to a solution of 
aluminium iodide in liquid ammonia, a precipitate is produced 
which is redissolved by an excess of potassamide. A further study 
of this reaction has now been made, with the following results. 

When a concentrated solution of aluminium iodide in liquid 
ammonia is cooled to —33°, a mass of crystals of the salt, 
AllI,,20NHsg, is produced, which melts at 8—13°, with separation 
of crystals of the composition AlI;,6N H3. 

When potassamide is added to a solution of aluminium iodide 
in liquid ammonia, a white precipitate is formed, which redissolves 
on mixing the contents of the reaction tube. On continuing the 
addition of potassamide in quantity just insufficient to yield a 
permanent precipitate, a solution is obtained of an ammonohasic 
aluminium wodide in accordance with the equation 

2AlI, + 3K NH, = Al(NH,);,All, + 3KI. 

At the ordinary temperature, this salt separates from solution in 
crystals containing 6NHg;, whilst at low temperatures it separates 
in needles containing about 18NH;. On the addition of potass- 
amide to a solution of this salt in liquid ammonia, an insoluble 
ammonobasie aluminium iodide, Al(NH,)3,Al(NH,).I,NHs3, is pre- 
cipitated, which, on being heated, loses 2 mols. of ammonia, with 
formation of the compound Al(NH,),,AINHI. E. G. 


The Binary Systems Mn.Si0,-Ca,Si0,, Mn,SiO,-Mg,SiO,, and 
MnSiO,-FeSi0,. Sten Ka.iensere (Zeitsch. anorg. Chem., 1914, 88, 
355—363).—The melting point is determined by Doelter’s method 
with a heating microscope. Manganese and calcium orthosilicates 
form a continuous series of solid solutions, with a faint minimum 
near the manganese end. The density is proportional to the com- 
position. The natural minerals glaucochroite and tephroite are 
members of this series. Glaucochroite occurs in nature in associa- 
tion with minerals which are not stable at the temperature of 
fusion. 

Magnesium and manganese orthosilicates also form solid solu- 
tions, the density being proportional to the composition. 

Manganese and ferrous metasilicates react readily with crucible 
materials, and measurements have not been obtained. C. H. D. 


Change ot Colour of Solutions of Cobalt Chloride. A. 
Korscnuser (J. Russ. Phys. Chem. Soc., 1914, 46, 1055—1067).—The 
change in colour of cobalt chloride solutions from red to blue is 
favoured by increasing the concentration and by raising the 
temperature. On the assumption that the colour depends on the 
degree of hydration of the salt, it becomes necessary, therefore, to 
explain the variation of this hydration with the concentration and 
temperature. The hydration has been investigated by Nernst’s 
method (A., 1901, ii, 12), which renders it possible to determine 
the quantity of water transmitted by the ions, and consequently 
combined chemically with them (compare Buchbick, A., 1906, ii, 
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519; Washburn, A., 1908, ii, 1009). For the non-electrolyte, 
mannitol and sucrose are inapplicable, owing to the difficulty of 
estimating them, the former not being separable from cobalt with- 
out alteration in weight, and solutions of the latter containing 
cobalt chloride being polarimetrically opaque; phenol is found 
to give satisfactory results, as it can be readily estimated, and 
does not interfere with the estimation of cobalt. A cathode of 
cobalt containing nickel and an anode of silver gauze were employed. 

Experiments made with cobalt chloride solutions of various con- 
centrations show that the hydration of the cobalt ions diminishes 
as the concentration of the salt increases (compare Bein, A., 1898, 
ii, 553). From his own results and those of previous investigators, 
the author draws the conclusion that the hydration of the cobalt 
ions and of the undissociated cobalt chloride molecules diminishes 
with increase of the concentration and with rise of temperature. 
It is probable that the change is from [Co6(H,O),|" to 
[Co4(H,0), ]**, [Co4(H,O)]**, and [Co(H,O),Cl,] and not to CoCl,”. 
The decrease of the transference number of cobalt may be ex- 
plained by the hydration of the ions (compare Riesenfeld and 
Reinhold, A., 1909, ii, 540). In blue alcoholic solutions of cobalt 
chloride, the colour is undoubtedly conditioned by the formation 
of complexes, such as CoCl,(Me*OH),, CoCl,(Et-OH),, CoCl,”, 
etc. The formation of the ions CoCl,” as a result of the action of 
hydrochloric acid, and ammonium, potassium, sodium, glucinum, 
magnesium, calcium, strontium, and aluminium chlorides on 
aqueous cobalt chloride solutions, is not yet definitely established, 
but red solutions of cobalt chloride containing zinc, cadmium, 
antimony, mercuric or stannous chloride, form complex ions of the 
probable composition 


Cl ”" ToC! r 
| corscr,), | : | corteci,), | » etc. 
= a ee 


Tungsten and Tungsten-Chromium Compounds. V. K. 
Kantscuev (J. Russ. Phys. Chem. Soc., 1914, 46, 729—742).—The 
following method of estimating tungsten gives exact results, and 
is far more rapid than that given by von Knorre (A., 1905, ii, 
286). Excess of colourless benzidine hydrochloride solution is 
added to a hot solution of the tungstic compound, and the pre- 
cipitate formed filtered off and washed with a small quantity of 
water. The filter and precipitate are mixed with water in an 
Erlenmeyer flask, and titrated at 60° with V/10-sodium hydroxide 
solution in presence of phenolphthalein, the contents of the flask 
being boiled when the end-point is approached in order to prevent 
the action of atmospheric carbon dioxide on the indicator. Since 
the benzidine tungstate is readily hydrolysed, the result of the 
titration gives the total tungstic acid. 

Repeated attempts to prepare Lefort’s ditungstates 

(Na,O,2W0O, + 6H,O) 
aud tritungstates (Na,O,3WO,+4H,O) (A., 1876, 278; 1879, 355, 
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600) resulted in failure, the paratungstate or a mixture of this 
with the metatungstate being always obtained. 

Chromic tungstate, Cr,0,,7WO, + 9H,O, is obtainable only when 
the violet modification of chromic chloride is employed. The com- 
pound obtained by Lefort from “sodium ditungstate’’ and chrome 
alum, and described as Cr,0,,3WO,+3H,O, consists of ordinary 
chromium paratungstate, Cr,0,,7WO,+16H,O. Further, the com- 
pounds to which Lefort ascribed the compositions Cr,03,4WOs; + 
6H,O and Cr,0,,5WO;+5H,O are respectively sodium para- 
tungstate and a mixture of sodium para- and meta-tungstates, 
coloured green by admixtures of chromium compounds. 

In a hot solution containing paratungstic acid and a chromic 
compound, the paratungstic acid exists, not in the free state, but 
as a tungsto-chromic acid, the greater proportion of the tungstic 
acid being incapable of precipitation by means of benzidine hydro- 
chloride. oe 


The Hydrates of Uranyl Nitrate and of Uranic Anhydride. 
R. pe Forcranp (Ann. Chim., 1915, [ix], 3, 5—48).—For the most part 
a résumé of work already published (compare A., 1913, ii, 413, 
477, 712). In the latter part of the paper, comparison is drawn 
between these results and those obtained for the oxide and nitrate 
of copper. For the heat of formation of copper nitrate, the 
author finds Cu+N,+30,=Cu(NOs,),(solid)+71°49 Cal., or 
Cu(NO,),aq(in the dissolved state) +81°96 Cal., values which are 
very close to those obtained for uranyl nitrate. W. G. 


The Behaviour of Vanadium towards Silicon, Nickel, 
Copper and Silver, and of Boron towards Nickel. Hans 
GIEBELHAUSEN (Zeitsch. anorg. Chem. 1915, 91, 251—262).— 
Aluminothermic vanadium (94°2% V) reacts with silicon to form 
a compound, VSi,, which melts at 1655°. The eutectic point at 
1411° is near to the silicon end of the series. The curve has not 
been followed beyond 60% of vanadium. Solid solutions are not 
formed between silicon and the compound VSi,. The latter 
crystallises in needles, and is harder than silicon. 

Nickel and vanadium form a continuous series of solid solutions, 
within the range investigated, to 36% of vanadium. The freezing- 
point curve passes through a shallow minimum. The transforma- 
tion temperature of nickel is rapidly lowered by vanadium. 

Copper and vanadium, and silver and vanadium, are described 
as immiscible at 1800°. 

Amorphous boron dissolves in molten nickel. The alloys have 
only been examined as far as 20% of boron. The freezing-point 
curve has maxima at 1225° and 1160°, corresponding with the 
compounds Ni,B and Ni,B, respectively, the latter of which under- 
goes a transformation at 1050°. A compound, NiB, is indicated 
at about 1020° without giving a maximum. The curve then rises 
rapidly, suggesting a maximum at the composition Ni,B,. Only 
the last of these compounds forms solid solutions. Only the alloys 
containing free nickel are magnetic. The compound Ni,B is 
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slightly harder than quartz, whilst the compounds richer in boron 
are somewhat harder, but are scratched -by topaz. 

Amorphous boron is not dissolved, and hardly wetted, by molten 
copper, silver, thallium, bismuth, lead, or tin. It dissolves in 
calcium fluoride, and crystallises on cooling, but reacts violently 


with cadmium fluoride, forming boron fluoride and cadmium. 
C. H. D. 


Alloys of Bismuth and Cadmium. G. I. Perrenko and A. 8. 
Feporov (J. Russ. Phys. Chem. Soc., 1914, 46, 785—800).—In view 
of the discordant results obtained by different authors, the cool- 
ing curves of these alloys and their micro-structure have been 
investigated. At 140° the eutectic mixture crystallises, and the 
period of crystallisation at this temperature is greatest for the 
alloy containing 40% of cadmium, and gradually diminishes to 
zero for the pure metals. The micro-structures of the alloys are 
in agreement with the conclusions drawn from the cooling curves 
and the fusion diagram. Sections containing 0°5% of cadmium 
show crystals of bismuth surrounded by traces of finely granular 
eutectic. As the proportion of cadmium increases, the crystals 
of bismuth diminish, and the eutectic increases in amount until, 
with 40% of cadmium, almost pure eutectic is observed. This 
gradually gives way to crystals of cadmium as the percentage of 
the latter is increased still further. 

Marked liquation occurs in these alloys. With those lying 
between pure bismuth and the eutectic concentration, the eutectic 
collects in the upper part, and the crystals of bismuth in the lower. 
With alloys between the eutectic concentration and cadmium, the 
latter is found at the top and the eutectic at the bottom. Thus, 
alloys containing a small proportion of either bismuth or 
cadmium are liable to be confused, since in either case the greater 
part of the section consists of homogeneous crystals, which may be 
regarded as mixed crystals, and taken to indicate the formation of 
solid solutions. Such liquation may, however, be largely avoided 
by careful mixing. 

In general, the authors’ results approximate to those of Portevin 
(Rev. de Metall., 1907, 4, 389), and indicate that bismuth and 
cadmium do not mix in the crystalline condition (compare Levin 
and Schottky, Ferrum, 1913, 10, 192). z. Mt. P. 


Atomic Weight of Tantalum. II. Grorcze W. Sears and 
CirarENcE W. Bake (J. Amer. Chem. Soc., 1915, 37, 833—844).— 
The determinations made hitherto of the atomic weight of 
tantalum have not given satisfactory agreement. Balke (A., 1910, 
li, 962), from a study of the ratio 2TaCl;: Ta,O;, obtainéd an 
average value 181°5+0°098, whilst Chapin and Smith (A., 1911, 
li, 899), from the ratio 2TaBr,: Ta,O;, obtained 181°8+0°199. 
Since in both these investigations a very pure salt was used, it 
seems that the principle involved must have been at fault. A 
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study has now been made of the ratios 2TaCl;: Ta,O; and 
TaCl,: 5Ag. 

It has been found that the ignition and weighing of tantalum 
oxide obtained from the chloride cannot be employed for work 
requiring great accuracy, since tantalum oxide not only occludes 
nitric acid, but suffers slight loss on ignition. 

An attempt to hydrolyse tantalum chloride, and precipitate the 
chlorine as silver chloride in presence of the tantalic acid, was 
found unsatisfactory, owing to the formation of an insoluble com- 
pound of silver with tantalic acid, probably a tantalate. Experi- 
ments to hydrolyse the tantalum chloride and distil off the hydro- 
chloric acid gave discordant results, due to the retention of hydrogen 
chloride, which cannot be removed completely from _tantalic 
acid by boiling with sulphuric acid, either under ordinary or 
reduced pressure. Other experiments showed that silver can be 
used to estimate hydrochloric acid in presence of tantalum 
fluoride if the precipitation is carried out in an approximately 
5°5% solution of hedefinesto acid, but three or four days are 
required for the establishment of equilibrium. Results obtained in 
this way gave values for the atomic weight of tantalum ranging 
from 180°90 to 181°36 (Cl=35°46; Ag=107°88). These results 
seem to indicate that tantalum chloride, purified by replacing the 
atmosphere of chlorine by dry air and distilling under either 
ordinary or reduced pressure, varies slightly in composition, due 
either to the occlusion of chlorine or to partial decomposition on 
distillation. E. G. 


Formation of Colloidal Gold Solutions. F. Hartwacyer 
(Kolloid. Zeitsch., 1915, 16, 79—80).—Experiments are described 
which show that sunlight, and to a smaller extent the light from 
a mercury arc lamp, have a very marked influence in promoting 
the formation of colloidal gold. Comparative observations were 
made on solutions containing gold chloride and various reducing 
agents, including hexamethylenetetramine, oxalic acid, ethyl 
alcohol, formaldehyde, acetaldehyde, and paracetaldehyde. A 
gold solution containing hydrogen peroxide was also found to 
exhibit a similar light effect. 

Acetaldehyde is recommended as a substitute for formaldehyde 
in the preparation of stable ruby-red gold sols. With very dilute 
gold solutions, blue-coloured sols may be obtained by the action of 
sodium peroxide. H. M. D. 


The Formation of Colloidal Solutions by means of Flames 
or Electric Spark Discharges. Juttus Donau (Kolloid. Zeitsch., 
1915, 16, 81).—In agreement with the results obtained by Halle 
and Ptibram (A., 1914, ii, 475), further experiments have shown 
that the production of colloidal gold by the action of a hydrogen 
flame on dilute solutions of gold salts is to be ascribed to the 
formation of nitrous acid. If, however, the hydrogen flame is 
allowed to play on the surface of water, to which a solution of 
gold chloride is subsequently added, a colloidal solution is not 
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obtained, but after some hours metallic gold is deposited. It is 
supposed that the difference in behaviour is due to the difference 
in the ion concentration of the liquid medium on which the flame 
acts. Red colloidal solutions of gold have also been obtained by 
the action of the spark discharge on very dilute solutions of gold 
chloride. The electrodes are brought into close proximity with 
the surface of the solution. In this case, also, the action is 
attributed to the formation of nitrous acid. H. M. D. 


Gold—Cadmium Alloys. P. J. Satpau (J. Russ. Phys. Chem. Soc., 
1914, 46, 994—-1027).—-The author has made a complete investi- 
gation of these alloys with reference to the electrical conductivity 
at temperatures up to 700°, the hardness, the peculiar properties 
of the eutectic alloys, the temperatures of crystallisation and trans- 
formation, the electromotive force, and the micro-structure. The 
results of the measurements are expressed in the form of tables 
and curves, and a number of photomicrographs are given. A 
special apparatus, comprising an electric furnace, has been devised 
for conductivity measurements on the solid alloys up to 700°, and 
would be applicable to the study of the dissociation of solid com- 
pounds, ete. 

The results show that gold and cadmium form two compounds, 
AuCd and AuCd;, giving solid solutions with their components 
within the limits 46—59 atom. % Cd for AuCd, and 74—79 atom. 
% Cd for AuCd,. The mono-auride, AuCd, is characterised by 
Dalton points, both in its fusion diagram and in the isotherms of 
electrical conductivity and hardness. The diagrams of electrical 
conductivity and hardness for phases of variable composition, in- 
cluding the mono-auride, correspond perfectly with the theoretical 
diagrams for a definite chemical compound giving solid solutions 
with its components, the maximum of conductivity persisting at 
all temperatures from 25° to 600°. The supposed compound, 
Au,Cds, described by Vogel (A., 1906, ii, 288), has no real exist- 
ence, its composition merely corresponding with the limiting solid 
solution of the mono-auride with gold. Gold and AuCd, and 
cadmium and AuCd,, form solid solutions containing, respectively, 
up to 35 atom. % of cadmium and 2 atom. % of gold. 

Eutectic alloys of gold and cadmium in a condition of equil- 
ibrium differ markedly in their properties from the neighbouring 
alloys, exhibiting relatively great hardness and low values for the 
electrical conductivity and its temperature-coefficient and for the 
potential. Consequently, the existing schemes for the rectilinear 
expression of these properties are inapplicable to gold—cadmium 
alloys in the eutectic region, such alloys approximating in their 
properties to solid solutions. . oe 


Platinum in the Platiniferous Chromite of the Urals. 
A. pet Campo y. Cerpan and S. PiXa pe Rusts (Anal. Fis. Quim., 
1915, 13, 155—-158).-—The authors give a number of analyses of 
samples of platiniferous chromite from various parts of the Ural 


district. A. J. W. 
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Complex Compounds Containing Platinum and Hydrazine. 
L. Tscnucarvy and M. Gricorizv (Ber., 1914, 47, 2446—2453).— 
Complex platinum compounds containing hydrazine are obtain- 
able without difficulty if water is excluded (see also Tschugaev, 
A., 1914, i, 1054). 

Hydrazine hydrate readily enters into action with Peyronne’s 
chloride, Pt(NH3;),Cl,, giving a solution, from which the addition 
of alcohol causes the separation of a-platodiamminedihydrazine 
chloride, [Pt2NH;,2N,H,|Cl,, colourless, prismatic crystals, which 
can be preserved for a few days, but gradually darken owing to 
liberation of platinum; the solution in water, which dissolves 
large quantities of the solid, decomposes much more rapidly. 
Other salts of the new complex were prepared by double decom- 
position of the chloride in concentrated aqueous solution with 
potassium iodide and with potassium platinochloride, the pre- 
cipitate in the latter case being greenish. The addition of hydro- 
chloric acid to an aqueous solution of the chloride causes the 
deposition of a much less soluble, crystalline dihydrochloride, 
[Pt2NH;,2N,H,|Cl,,2HCl, which, on treatment in aqueous solution 
with potassium platinochloride, gives a brownish-red precipitate of 
the platinochloride, [ (NH ).PEN Ee i, = {PtCl,)s, and on boil- 
ing with diluted hydrochloric acid yields hydrazine hydrochloride 
and Peyronne’s chloride. 

From its chemical and general behaviour, the conclusion is 
drawn that the chloride, which constitutes the first new product 
above, is a cis-compound, 


NH,™. ~NH,'NH, 
NH,” Pt “NH,-NH ‘lor, 
whilst to the derived dihydrochloride the structure 
NH, p,.“NH,"NH,"H 
NH “NH .NH et [Cl 
is assigned, 
The trans-isomeride of the above cnleride, namely, B-plato- 
diamminedthydrazine chloride, | HH, NH >P< NH? ‘NH, ‘la, is 


obtained in a similar manner to the oinemeride from hydrazine 
hydrate and the chloride of Reiset’s first base; it forms micro- 
scopic, colourless needles, and is more stable and less soluble than 
the cis-compound, which it resembles in giving a precipitate with 
potassium iodide solution ; the precipitate obtained with potassium 
platinochloride, however, is red, but soon darkens. The trans- 
chloride also combines with hydrochloric acid, forming a stable 
and quite distinct dihydrochloride. 

By the action of hydrazine hydrate on tripropylammonium 
platinochloride in chloroform solution, as also by interaction of 
hydrazine hydrate, and such substances as [Pt(SEt-C,H,-SEt)Cl,] 
or of the type [Pt2(R,8)CI,] (compare Tschugaev and Subbotin, 
A., 1910, 1, 354), there can be obtained platotetrahydrazine 
chloride, [Pt4N,H 4|Cl,, microscopic needles or prisms very soluble 
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in water. The chloride, to which is ascribed the structure 

| NHUNH?>E NH,'N ” |C 

NH,:NH,” | ° “NH,-NH, |~” 

2 2 1 2 2 
can be kept for several days in the dry condition, but decomposes 
more rapidly in aqueous solution, especially on the addition of 
alkali, with effervescence and liberation of platinum. With 
sodium iodide solution, the chloride gives a precipitate of the 
iodide, [Pt(N.H,),|I, (silky needles), whilst potassium platino- 
chloride solution produces a flesh-coloured precipitate. 
D. F. T. 


Mineralogical Chemistry. 


Conditions of Natural Gas in the Earth’s Strata. GrorcE 
A. Burrewt (J. Ind. Eng. Chem., 1915, 7, 322—-324).—Taking into 
consideration the composition of natural gases, the pressures and 
temperatures that prevail in natural gas strata, and the tempera- 
tures and pressures that are necessary for the liquefaction of the 
gaseous paraffin hydrocarbons, it is evident that such a natural 
gas as that found at Pittsburgh, U.S.A., can never occur in the 
strata in liquid form. This conclusion does not apply in cases 
where the gases are closely associated under heavy pressure with 
oil in the sands; under such condition there is a solution of the 
gases in the oil. WwW. 2. & 


Grahamite from Kunda, Esthonia. Bruxo Doss (Centr. Min., 
1914, 609—615).—An asphaltum occurring in Silurian limestone 
at this locality has a columnar structure and pitch-black colour ; 
it is brittle, with a splintery fracture, and the powder is brown ; 
H=2, D8? 1111 (1°110—1°160). Analysis by S. BLUMENFELD 
gave. 

C. H. s. N. O H,O. Ash. 
83°28 8°53 2°16 151 3°81 0°71 


The material resembles American grahamite, but it differs from 
this in the brown colour of its powder and in its greater solubility 
in oil of turpentine (71% being soluble) and in chloroform (97% 
soluble) ; the name kundaite is therefore suggested. L. J. 8. 


The Origin of Hard Salt and the Secondary Transformations 
of Stassfurt Salts in Relation to van’t Hoff’s Equilibrium 
Diagrams. M. Rozsa (Zettsch. anorg. Chem., 1915, 91, 299—319. 
Compare A., 1914, ii, 376).—The following salts may occur in the 
deposits either as products of primary crystallisation or as the 
result of secondary transformations: anhydrite, polyhalite, 
kieserite, carnallite, and sylvite. The following occur only as pro- 
ducts of secondary origin: kainite, scheenite, leonite, blédite, 
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reichardite, pinnoite, langbeinite, lceweite, vanthoffite, and 
glaserite. Their formation has occurred under widely varying con- 
ditions of temperature, but the observed discontinuities of crystal- 
lisation may be accounted for by a comparison with van’t Hoff’s 
equilibrium diagrams for different temperatures. A continuous 
desiccation at a temperature above 72°, as the origin of hard salt, 
is unlikely, and the effect of pressure and circulation of solution 
in different directions must be taken into account. The tempera- 
tures of transformation are discussed in detail. C. H. D. 


Transformations of the Potassium and Magnesium 
Salts in the Salt Deposits of the Werra Region. M. 
Rozsa (Zeitsch. anorg. Chem., 1914, 88, 321—332. Compare A., 
1914, ii, 376)—The Werra deposits differ from those of Stassfurt 
in having two isolated layers of potassium and magnesium salts 
between three thick beds of rock salt. The arrangement of the 
layers is complex, and is illustrated in the paper by profiles. 
Periodic strata of halite—carnallite are often observed. The de- 
posits can in many cases only be accounted for by the secondary 
action of percolating water, leading to a series of changes which 
is the reverse of that represented in van’t Hoff’s diagrams. The 
principal secondary transformations recorded are those of halite— 
carnallite into halite-sylvite and _ sylvite—halite—carnallite, of 
halite-sylvite into halite—carnallite, of sylvite and kieserite into 
langbeinite, of hard salt into thanite (halite-kainite), of anhydrite 
and carnallite or kieserite into polyhalite, and of sylvite—halite, 
kieserite and anhydrite into thanite—polyhalite. C. H. D. 


The Fluorite-Yttrofluorite Group. THorotr Voer (Jahrb. Min., 
1914, ii, 9—15).—-Mixtures of fluorite (m. p. 1384°) and yttrium 
fluoride fused together give cubic mixed crystals up to about 
50% YF,;; there is a maximum m. p. at 1408° with 20% YF,, 
corresponding with 7CaF,,YFs;, or nearly the same as the mineral 
yttrofluorite, 20CaF,,7YF, (A., 1911, ii, 733). When more than 
50% YF, is present, hexagonal crystals (optically uniaxial with 
low negative birefringence) separate in addition to the cubic 
crystals. Pure yttrium fluoride yields optically biaxial crystals. 
Mixtures of calcium and cerium fluorides give cubic mixed crystals 
up to 55°8% CeF,;; these are referred to as cerfluorite, and, mixed 
with yttrofluorite, they find a representative in the mineral 
yttrocerite. L. J. 8. 


Constitution of Zinc-blende, Wurtzite, and MHauerite. 
A. Bevrett and M. Matzke (Centr. Min., 1915, 263—272).—The 
following materials were used in the experiments: I blende from 
Laurenburg, Nassau; II blende from Picos de Europa, Spain; 
III wurtzite from Przibram, Bohemia; IV wurtzite from Alber- 
garia velha, Portugal. These analyses all lead exactly to the ratio 
R:S=1:1, thus disposing of the suggestion of J. Weber (A., 
1908, ii, 302) that blende and wurtzite differ slightly in composi- 
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tion. The silver-plate test (A., 1914, ii, 136) shows the presence 
of free sulphur in none of the minerals. 
Zn. 8. Fe Pb. Cu. Sn. Cd. Insol. Total. 
I. 65-38 32-75 090 036 035 005 — 016 99-95 
II. 65-44 33:38 040 — — 04 —- — 99-67 
III. 62-64 32-10 2-43 0-41 — — 1-84 0-30 99-72 
IV. 59-70 32:90 602 015 — — 107 013 99-97 

Blende, when slowly oxidised (in a dilute solution of hydrogen 
peroxide in the presence of air and sodium carbonate, or sodium 
acetate and acetic acid), gives rise to a separation of half of the 
sulphur, and the other half is oxidised to sulphuric acid, whilst 
with wurtzite all the sulphur is oxidised to sulphuric acid. The 
formula of blende is therefore written Zn,8,. 

Wurtzite (anal. V of material from Raddusa, Sicily), when 
shaken with water and air, is oxidised, with the separation of free 
sulphur, no sulphuric acid being formed. The mineral thus 
behaves differently from pyrites, and it is consequently regarded 
as not belonging to the pyrites group. 

Mn. Fe. 8. SiO,. Total. 
V: 46-47 0-03 53-27 0-16 99-93 
L. J. S. 


Cobaltnickelpyrite. V. J. Vernapskit (Centr. Min., 1914, 
494-496).—This name, recently proposed by Henglein (A., 1914, 
ii, 282), had previously been used by the author in his Russian 


text-book on mineralogy (1910) for pyrites containing 2°0—3°5% 
Co and 2°2—5°8% Ni. These minerals may be identical; but it is 
possible that Henglein’s material represents (Co,Ni,Fe)S, mechanic- 
ally intermixed with some ordinary pyrites, rather than 
(Fe,Co,Ni)S,, in which case a distinctive name would be advisable. 
L. J. 8. 


An Occurrence of Grahnite in Pegmatite in Finland. 
Penati Esxoua (Jahrb. Min., 1914, ii, Ref. 184 ; from Geol. For. Férh., 
1914, 36, 25—30).—Strings of metallic sulphides (zinc blende, 
pyrrhotite, iron pyrites, and copper pyrites) occur in pegmatite 
veins, and in the gneiss which these veins traverse near Traskbéle, 
in the parish of Pernié, Finland. In the pegmatite, these strings 
are surrounded by quartz, and in this, as well as in the adjacent 
pegmatite, the gahnite is found as large grains, and rarely as 
octahedral crystals. This mineral owes its origin to the pegmatites 
having broken through pre-existing mineral veins, and taking up 
zine in the fused mass. The gahnite, D 4°478, gave on analysis. 
ALO, Fe,0,. FeO. ZnO. NiO. MnO. MgO. SiO, TiO,. H,O. Total. 
55-74 0-90 11-73 27-98 0-02 0-22 1-64 1-64 trace 0-16 100-03 


L. J. 8. 


_ Alteration of Crystal Angles with Change of Temperature 
in Isomorphous Groups. F. Rinne (Centr. Min., 1914, 705—718).— 
The change in angles over a range of temperature from —170° 
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to +600° was determined for various members of the rhombo- 
hedral carbonates and plagioclase groups, and the results plotted 
on curves and compared. The cleavage angle of calcite (Iceland 
spar) changes from 74°44/11” at —165° to 75°53/31” at 596°. 
Other members of this group examined in detail include dolomite 
from Sterzing, Tyrol (anal. I), chalybite from East Pool Mine, 
Cornwall (II), and rhodochrosite from Diez, in Nassau (III; 
other portions of the same specimen gave up to 10% FeCOs). 


CaCO, MgCO, FeCO, MnCo,. Insol. Total. 
45°39 4-98 mn ane 99-99 

0-69 96.34 2.52 om 99-55 

~ 1-79 97-83 0-61 100-23 


For albite, the cleavage angle (001): (010) ranges from 
93°40/21” at —170° to 93°6/6” at 594°; somewhat similar results 


were obtained with anorthite and labradorite. L. 2. & 


The So-called Lublinite, a Supposed New Modification of 
Calcium Carbonate. 0. Miicce (Centr. Min., 1914, 673—675. 
Compare A., 1914, ii, 665).—From a microscopical examination of 
“rock-milk” from Adams Valley, near Briinn, the conclusion is 
drawn that there is no occasion to assume the existence of a new 
(monoclinic) modification of calcium carbonate. The needles 
retain their form at a temperature of 430°. Curved forms are 
perhaps pseudomorphous after organic remains. The material is 


doubtless only calcite, except a small portion which is insoluble 


in dilute acetic acid, and this is perhaps dolomite. L. J. 8. 


“ Hammer-stones.” Tapasu Hixi1 (Mem. Coll. Engin. Kyoto, 
1915, 1, 55—58).—Pseudomorphous crystals similar to those known 
as pseudogaylussite (A., 1902, ii, 89), jarrowite, thinolite, and 
glendonite, occur abundantly in shales of Tertiary age in the 
province Shinano, and at several other localities, in Japan. They 
have a prismatic or pyramidal form with rhombic cross-section, 
and rough, brown surfaces; the internal structure is granular. 


Analysis gave. 


CaO. FeO; ALO, MgO FeO, CO, Sid, 
52-33 3-44 1-00 0-48 3-44 37:00 0-64 


L. J. S. 


Composition of the Pyromorphites. M. Amapori and E, 
Virerst (Mem. Accad. Lincei, 1914, [v], 10, 386—408).—Twenty 
specimens of pyromorphite of diverse origins have been analysed. 
The specific gravity varies only between 7°06 and 7°12, these limits 
being far closer than those given by Dana (“A System of 
Mineralogy,” 1909, 770), namely, 6°5 and 7:1. The greater or less 
proportion of arsenate occurring in the pyromorphites does not 
alter the specific gravity sensibly, the value for the chloro-arsenate 
or mimetite being 7°0—7°25, and the content of calcium is too 
small to produce appreciable variation. Most of the specimens 
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examined contain arsenic, and all show the presence of calcium, 
but the proportions of the latter element found are probably 
higher than those really present, owing to the protracted manipu- 
lation necessarily preceding the estimation. The value of the 
ratio, RO,: Cl, varies between 2°95 and 3°04, the small deviations 
from the value 3 being due, undoubtedly, to experimental error 
in the estimations. Thus, all the specimens examined have the 
composition MCl,,3M,(PO,)., and the divergent results obtained 
by previous investigators appear to result from imperfect analytical 
methods or from faulty preparation of the material analysed; the 
low values often given for the percentage of chlorine are probably 
caused by dissolution of the mineral in the warm. 

Pyromorphites of slightly different composition may occur in 
one and the same locality, and variations are also found between 
the compositions of the outer and inner layers of a single crystal. 
With two specimens from Wheal Alfred, in one case the inner, 
and in the other the outer, portions contained the more arsenic. 

z. Be we 


Léwigite and other Minerals from near Mt. Kinzhal, 
Caucasus. V. V. ArsHinov (Jahrb. Min., 1914, ii, Ref. 362 ; from 
Petrogr. Inst. “ Lithogaea,” Moscow, Publication No. 3, 1913, 1—11).— 
Small white nodules and reniform masses occurring in sedimentary 
rocks (marly shale with gypsum) near trachy-liparite in the dis- 
trict of the Pyatigorsk mineral springs have D 2°67 and the com- 


position 2(K,Na),0,6A1,03,780;,15H,O, as given by the following 
analysis made on material dried at 110°. The mineral is thus an 
impure léwigite, and is a product of solfataric action. 


ALO,. Fe,0,(FeO). K,O. Na,O. Li,O. SO; C. CO,. HO. Total. 
36-87 0-44 5-07 3-93 0-16 34-76 0-53 0-06 16-67 99-75* 
* Including : MnO,Ca0,CuO, NiO, 0°19 ; Si0o, 0°69; Insol. 0°60, 


Analyses are also given of an alteration product of felspar from 
the trachy-liparite, and of a phosphatic cave deposit. L. J. S. 


The Supposed Vanadic Acid from Lake Superior is Copper 
Oxide. Watpemar T. ScHatter (Amer. J. Sei., 1915, [iv], 39, 
404—406).—According to Teschemacher (ibid., 1851, [ii], ll, 
233), the yellow substance sometimes found as an incrustation on 
the surface of the native copper from the Cliff Mine is vanadic 
acid (VO,). A specimen examined by the author was found to 
consist of cuprous oxide, and it is suggested that the mineral is a 
variety of cuprite, or possibly hydrocuprite. H. M. D. 


Compounds of Easily and Difficultly Volatile Components, 
with Especial Reference to Mineralogenetic Problems. Pau. 
Nieetr (Jahrb. Min., 1914, 11, 69—99).—Systems such as CaO-—CO, 
and rock-forming silicates with water afford special cases of 
Roozeboom’s types of the formation of mixed crystals. Four such 
types, embracing solid, liquid, and gaseous phases, are studied in 
detail and illustrated by equilibrium diagrams and formule, and 
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their application to the formation of hydrated silicates, especially 
those of pneumatolytic origin, are discussed. L. J. S. 


Mineral Syntheses. ©. Dor.tter (Jahrb. Min, 1914, ii, Ref. 
179—180, 346—347; from Sitzwngsber. Akad. Wiss. Wien, 
Math.-naturw. Ki., 1913, 122, 3—20, and Tsch. Min. Petr. Mitt., 1913, 
32, 129—132).—Phenakite crystals were obtained by fusing silica 
with five parts of hydrated glucinum nitrate, some ammonium 
fluoride being added to lower the temperature of fusion. Crystals, 
probably identical with euclase, were obtained from a mixture of 
glucinum carbonate, alumina, and silica in the proportions re- 
quired by the euclase formula; the material was heated between 
layers of sodium fluoride in a porous magnesia crucible, but the 
mass only sintered. Leucophane crystals separated from a mobile 
fusion of glucinum carbonate, calcium carbonate, and silica, with 
sodium hydrogen fluoride. Magnesium metasilicate, when fused, 
gives a mixture of enstatite and clinoenstatite ; between these there 
appears to be no definite transformation point. Attempts to pre- 


pare chrome-diopside synthetically were without success. 
L. J. S. 


Nephrite in situ in the Southern Apennines. §8. Marrtivs 
(Jahrb. Min., 1914, ii, 1—8).—Nephrite occurs as veins in serpentine 
near the contact of the latter with gabbro at Episcopia, in Basili- 
cata (anal. I), and on Monte Brancato, near Latronico (anal. II). 


SiO, TiO,. Fe,O,. FeO. Al,O,. CaO. MgO. CO,. H,O. Total. Sp. gr. 
I. 56-48 trace 0-98 3-15 0-43(?) 11-62 23-26 — 4-27 100-19 2-99 
Il. 56-83 — 1-46 2-72 trace 12-26 22-51 0-50 3-53* 99-81 3-06 
* H,O below 110°, 0 28, H2O at 110-1250", 3°25%. 


Deducting ferric oxide as magnetite, and combining the re- 
mainder of the ferrous oxide with the magnesia, these analyses 
give the ratios of Si0,: CaO: MgO as 4°5: 1: 2°99 and 4°3: 1: 2°7 
respectively, instead of 4: 1:3, as required by the actinolite 
formula. The material is, however, somewhat impure, owing to 
admixed chlorite and serpentine. 

A summary of the several views as to the origin of nephrite is 
given. In the present instances, the nephrite veins have probably 
emanated from the gabbro, although some of the material may 
have been derived from the peridotite which gave rise to the 
serpentine. All the rocks are highly contorted. L. J. 8. 


Chemical Disintegration of Talc, Chlorite, and Biotite. 
Fritz Matt (Jahrb. Min., 1914, ii, Ref. 357—359 ; from Jnaug.- Diss., 
Leipzig, 1913, 1—37)—-The minerals examined were: pale 
greenish-white tale from Greiner, Tyrol (anal. I); pale green 
chlorite from Slatoust, Urals (II); and biotite (anomite) from 
Miask, Urals (IIT). 


SiO, TiO, Al,O,. FeO, FeO. MgO. K,O. Na,O. H,O. Total. 
I. 61-56 — on — 272 3046 — — 521 99-95 
II. 39-64 — 10-52 2-44 1-31 3207 —  — 13-95 99-93 
IIL. 37-66 1-75 21-97 329 14:14 14:15 4-18 065 2-99 100-78 
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Tale loses most of its water at a red heat; there is a break in 
the dehydration curve at 850—960°. The ignited material consists 
of enstatite and silica. Hydrochloric, nitric, and sulphuric acids 
have only a very slight action on talc; fusion with salt of phos- 
phorus leaves a residue containing 97°45% silica (tridymite?). 
Chlorite loses water gradually up to 460°, with a break up to 
560°, above which water is again gradually lost, the bulk being 
lost at red heat. Digested with dilute sulphuric acid or with 
strong hydrochloric acid, the mineral leaves a residue of hydrated 
silica. Biotite is bleached by digestion with hydrochloric acid, 
leaving scales of hydrated silica, which are optically negative and 
nearly uniaxial. With hydrogen fluoride, the silica is expelled, 
leaving white scales, composed of fluorides of aluminium, iron, and 
magnesium. Various experiments were also made on _ the 
baueritisation (A., 1913, ii, 868) of biotite. L. J. 8. 


The System Anorthite-Forsterite-Silicia. Otar ANDERSEN 
(Amer. J. Sci., 1915, [iv], 39, 407—454).—Preliminary experiments 
according to the methods described previously (compare Shepherd, 
Rankin and Wright, A., 1911, ii, 725; this vol., ii, 50) showed that 
in certain mixtures, anorthite (CaO,Al,0,,2Si0,) reacts with 
forsterite (Mg,SiO,) to form spinel (MgAI,0,), which separates 
out as the primary solid phase. The complete equilibrium rela- 
tions of the above system can therefore only be dealt with by 
treating it as a part of the quaternary system 

CaO-MgO-AI1,0,-Si0,. 
The present paper deals with that portion of the quaternary system 
in which the composition of the mixtures can be expressed in terms 
of the components anorthite—forsterite-silica. Excepting the 
relatively small spinel region, this can be treated as a ternary 
system, and the experimental data are actually considered from 
this point of view. 

The general character of the true ternary part of the equil- 
ibrium diagram is that of a system with no ternary compound, 
one binary compound (MgSiO,), which is unstable at its melting 
point, and two quintuple points, one of which is a ternary eutectic 
with anorthite, clino-enstatite and tridymite as solid phases, and 
the other a transition point with anorthite, forsterite, and clino- 
enstatite as solid phases. The ternary eutectic temperature is 
1222+2°, and the composition anorthite 50°5%, forsterite 16°5%, 
silica 33°0%. The transition point is at 1260+2°, and the com- 
position of the liquid phase anorthite 55%, forsterite 25°5%, silica 
19°5%. 

The crystallisation curves in different sections of the diagram 
are discussed, and it is shown that conclusions may be drawn which 
have a direct bearing on the crystallisation of olivine- and 
pyroxene-bearing rocks. H. M. D. 

Ussingite, a New Mineral from Kangerdluarsuk, Greenland. 
O. B. Boeartp (Jahrb. Min., 1914, ii, Ref. 202—203 ; from Meddelelser 
om Grinland, 1914, 51, 103—110, and Zeitsch. Kryst. Min., 1914, 
54, 120—126)—This is violet-red, with three directions of 
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cleavage. On the best (basal) cleavage the lustre is pearly, else- 
where it is vitreous. The cleavage angles (em =70°21’, cM =71°30', 
mM = 90°28’) and the optical orientation point to triclinic sym- 
metry. Refractive indices low (a=1°5037, B=1°5082, y=1°5454), 
H 6—7, D 2°495. Analysis by C. Christensen gives the formula 
HNa,Al(SiO;),. When ented, the mineral fuses readily, with 
violent intumescence; it, however, contains less water than the 
zeolites, and also differs from these in its mode of occurrence. 
Only three specimens, as loose blocks, have been found; the 
minerals (egirite, sodalite, felspar) attached to these indicate that 
the mineral was derived from the pegmatite veins traversing the 
sodalite-syenite of the district. 

SiO,. Al,0,. Na,0O. H,O Total. 

58-74 17-73 19-91 4-19 100-57 


L. J. S. 


Zeolites from Kara-Dagh, Crimea. P. N. Tscuirvinski and 
A. Ortorr (Jahrb. Min., 1914, ii, Ref. 360—361; from Ann. Géol. 
Min. Russie, 1913, 15, 144—148).—Analcite, D 2°214, anal. I. 
Mesolite as white to rose-red radiating masses, II. Heulandite, 
reddish-brown, owing to enclosed iron oxide, III. Apophyllite, 
IV. 

SiO,. Al,O, Fe,0, MnO. CaO. Na,O. K,0. H,O. F. Total. 

I. 56-53 22-30 — _— —_ 13-06 trace 8-67 — 100-56 


II. 46-20 26-33 _— 13-57 412 0-03 11-18 101-43 
100-93 


III. 59-08 11-70 6-29 0-05 9-83 _ 0-52 13-46 
IV. 55-14 _ _- — 22-35 1-17 3-21 17-19 1-78 100-84 


L. J. S. 


Pseudomorphs after Orthoclase from the Tirschenreuth 
Granite. Laura Hezner (Centr. Min., 1914, 607—608).—Large 
porphyritic crystals of orthoclasé in the granite of Tirschenreuth, 
in the Bavarian Upper Palatinate, are in places altered to a 
green-blue-grey, compact (but with earthy aspect) material, which 
has the composition given below. H 3—4, D 2°55. The associated 
biotite is partly bleached and altered to chlorite, and this mineral 
may have supplied the magnesia to the pseudomorphs. Under the 
microscope, the pseudomorphous material is seen to consist of a 
mixture of chlorite and very fine, colourless scales, which appear to 
be sericite and kaolinite. The phosphoric acid is present as 
apatite. 

SiO,. TiO,. P,O;. ALO. Fe,O,. FeO. MnO.CaO. MgO. K,O. Na,O. H,O. Total. 
54-80 trace 0-20 21-88 3-57 1-18 0-02 0-54 6-41 5-95 0-65 5-38 100-58 


L. J. 8. 


The Mineral Rumpfite. Kart A. Repuicn (Centr. Min., 1914, 
737—740).—A new analysis and the optical characters of the 
original rumpfite from Jassing, near St. Michael, in Upper Styria, 
has recently led Tschermak (7'sch. Min. Petr. Mitt., 1914, 32, 542) 
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to the conclusion that this mineral is identical with clinochlore. 
This new analysis (1) by T. Panzer differs widely from that of 
G. Firtsch (1890) in the amounts of alumina and magnesia, the 
excess of alumina in the older analysis being perhaps partly due 
to the presence of admixed sericite. 

Analyses by O. Grosspietscu (II, IV, VI) and H. Prascui. 
(III, V, VII) are also given of rumpfite from Eichberg on the 
Semmering Pass (II and III), from Veitsch in Styria (IV and 
V), and from Hauselberg, near Leoben (VI and VII). Analyses 
I—V agree with the Tschermak chlorite formula Sp,Ats, as for 
chinochore, whilst VI and VII are nearer to Sp,Aty. 


SiO, Al,O,. Fe,0,. FeO. MgO. . K,O. Na,O. H,O. CO,. Total. 
31-31 20-07 0-82 1-36 33-30 0°85 0-39 12-87 — 100-97 
30-40 21-41 1-24 0-91 33-54 0-76 0-20 12:33 — 100-61 
29-85 20-57 1:19 0-76 34-01 0-7 0-28 12-72 0-62 100-07 
30-08 20-48 1-76 2-33 33-03 maa hea — =a 
29-79 20-40 2-86 1-25 32-55 trace 0-58 12-82 0-09 100-34 
28-18 22-31 1-54 9-34 25-09 0-46 0-39 0-24 12-67 — 100-22 
27-93 23-51 2-50 8-39 26-19 0-27 0-43 11-72 0-15 100-99 


L. J. 8. 


Riebeckite from Gloggnitz, Lower Austria. A. Scnier. 
(Centr. Min., 1914, 604—607)—An amphibole with the optical 
characters of riebeckite occurs in the troctolite (forellenstein) near 
Gloggnitz. Analysis I is of bluish-grey material intermixed with 


some magnetite, II of bluish-black material with magnetite and 
hematite, and III of bluish, fibrous material. Other analyses of 
less pure material are also given. D 3°33. Direct determinations 
of the alkalis (mainly soda) gave 2—5%. The mineral is a ferrous 
ferric silicate, and represents a riebeckite poor in soda: 
SiO,. Fe,0,(+FeO). ALO, MnO. CaO. MgO. H,O. Na,O. P,0O,. 
I. 54-40 40-06 1-83 O81 1:26 0-34 0-98 [0-32] 
If. 52-71 42-72 1-68 1:19 0-70 O14 O51 [0-35] 
IIT. 53-79 41-26 201 0-89 0-76 0-30 0-55 [0-44] 


L. J. 


Analytical Chemistry. 


A Convenient and Exact Method of Working with Pipettes. 
Georg Ta. Panoputos (Chem. Zeit., 1915, 39, 248).—The measure- 
ment of liquids with a pipette is much facilitated by fitting a 
short piece of thin rubber tubing and a glass mouthpiece on the 
upper end. A glass bead of suitable size is placed inside the 
rubber tubing, and by pulling the latter slightly with the fingers 
an air passage is made, and the pipette can be filled, whilst the 
moment it is released it sits firmly round the bead and prevents 

25—2 
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the liquid running out. A very fine regulation of the drops is 
thus obtained, and a pipette graduated in cubic centimetres can 
be utilised as a small, accurate reading burette if desired. 

G. F. M. 


A Pipette for Gas Analyses which permits a Circulation 
of the Reagent within the Pipette. Gzora Wemre (Zeitsch. 
angew. Chem., 1914, 2'7, 584)—The apparatus consists of an 
absorption chamber filled with glass beads, and connected from 
the base, through a tap, with two bulbs. The lower one is pro- 
vided with a sidetube, and is joined to the upper by a tube 
which extends inwards to the bottom, so that liquid in this bulb 
can be driven into the upper bulb by applying air pressure with 
a rubber ball, or otherwise, at the side-tube. The upper bulb is 
provided at its base with a tube leading back to the top of the 
absorption chamber. In use, the gas is passed into the latter in 
the usual way, driving the absorbing liquid into the lower bulb. 
The tap is then closed, and the liquid pumped into the upper 
bulb, whence it is allowed to run back into the absorption chamber 
by again opening the tap. The liquid passing into the lower bulb 
is again pumped into the upper one, and the circulation thus con- 
tinued until absorption is complete. G. F. M. 


A Simple Hydrogen Electrode. Henprix Pieter BARENDRECHT 
(Biochem. J., 1915, 9, 66—70).—A simple arrangement for the 
estimation of the true reaction of liquids is described; it remains 
always ready for use. It is in some ways an improvement on 
Walpole’s electrometric titrating apparatus, and suitable for the 
open bench, special provision being made for allowing instantane- 
ous and accurate estimations even in liquids which contain carbon 


dioxide and oxygen. W. D. H. 


Detection of Hydrochloric Acid in Medical Practice. 
JOHANNE CurisTIANSEN (Zeitsch. Biol., 1914, 64, 549—553. Compare 
A., 1912, ii, 1187; 1913, i, 112).—Polemical against Krummacher 
(A., 1914, ii, 214). The author maintains that Giinzberg’s reagent 
is a specific indicator for free strong acids. H. W. B. 


Detection of Hydrochloric Acid in Medical Practice. 
O. Krummacuer (Zertsch. Biol., 1914, 64, 554—558).—A reply to 
Christiansen (preceding abstract). H. W. B. 


Qualitative Detection and Quantitative Estimation of 
Halogens in Organic Compounds. WiHeEeLm Vauset (Chem. Zeit, 
1914, 38, 1037—-1038. Compare A., 1906, ii, 250).—Halogens may 
be detected by heating the organic substance with concentrated 
sulphuric acid in a test-tube, and holding a rod moistened with 
silver nitrate solution in the evolved fumes, which in the presence 
of a halogen will contain the corresponding hydrogen haloids. 
Volatile compounds are best ignited, either alone or mixed with 
a halogen-free, inflammable liquid, and the fumes tested as above. 
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For the quantitative estimation of halogens, the author maintains 
that in all cases, except where differentiation between the halogens 
is necessary, his previously described method of heating the sub- 
stance with sulphuric acid gives results which are quite as trust- 
worthy as when dichromate is used in addition, as recommended 
by Thies and others (A., 1914, ii, 217). With very volatile 
halogen compounds, moreover, the dichromate method gives no 
more accurate results than does Vaubel and Scheuer’s method, the 
figures obtained in both cases being too low. G. F. M. 


Action of Ammonium Bromide on Metallic Iodides. II. 
Icrtio Guarescut (Atti. R. Accad. Sci. Torino, 1915, 50, 354—360. 
Compare this vol., ii, 167)—-When heated in a long, narrow tube 
of hard glass with ammonium bromide, all metallic iodides, even 
those which, like silver iodide, withstand very high temperatures 
without decomposition, yield free iodine; the reactions taking place 
are expressed by the equations MI+NH,Br=MBr+NH,I and 
2NH,I —> 2NH;+H,+I1,. In many, but not in all, cases the 
ammonium bromide may be replaced by the chloride. 

By means of this reaction, as little as 0°0001 gram of potassium 
iodide may be detected, even when mixed with very large propor- 
tions of the chloride or bromide of an alkali or alkaline earth 
metal. Double iodides, such as HglI,,2KI, HglI,,CdI,, ZnI,,KTI, 
give free iodine more readily when heated with ammonium bromide 
than when heated alone. Silver iodide gives the reaction when 
mixed with silver bromide, except when the latter is in very large 
excess. Silver chloride prevents the detection of silver iodide in 
the dry way, but the following procedure gives certain results, even 
when the iodide is present only in traces: the mixture is shaken 
with about ten times its weight of ammonium bromide and twenty 
times its weight of water, the decanted liquid being tested for 
iodine by either chlorine water and starch or chlorine water and 
chloroform. 

The double iodide, HgI,,2AgI, responds readily to this reaction, 
liberation of iodine taking place in presence of silver bromide or 
lead bromide, but not when silver chloride is present. With lead 
iodide, the reaction is not prevented by silver iodide, mercuric 
iodide, or lead chloride or bromide. 

When a mixture of silver and ammonium bromides is heated, it 
fuses, boils, and yields a reddish-brown sublimate, ammonia, but 
not bromine, being set free. The sublimate is soluble in hot 
absolute alcohol, which subsequently deposits it as a red powder. 
This action is to be studied further. a m2. 


Volumetric Estimation of Free Sulphurous Acid. A. SANDER 
(Chem. Zeit., 1914, 38, 1057—1058).—As an alternative to the 
iodometric estimation of free sulphurous acid, or in cases where 
the use of iodine would be inadmissible, titration with sodium 
hydroxide can be resorted to. Methyl-orange gives an end-point 
corresponding with the formation of sodium hydrogen sulphite, 
but the colour change is not very sharp. Phenolphthalein, on 
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the other hand, is quite useless. Although with practice the direct 
titration with methyl-orange will give fairly good results, a more 
certain end-point is obtained if the sulphurous acid is first oxidised 
with neutral hydrogen peroxide to sulphuric acid, which two 
minutes after the addition may be titrated with great accuracy in 
the usual way. Attempts were made to oxidise the sulphurous to 
sulphuric acid by boiling with mercuric chloride, but only in 
extremely dilute solutions could this be done without loss of 
sulphur dioxide. Nevertheless, it was observed that a solution of 
sulphurous acid, to which mercuric chloride had been added in 
the cold, could then be accurately titrated with sodium hydroxide, 
using methyl-orange as indicator, twice as much being required as 
was necessary for the production of NaHSO,. Although the 
phenomenon has.not yet been fully investigated, it is suggested 
that NaHSO, is first formed, and it then reacts with a molecule 
of mercuric chloride, an equivalent amount of hydrogen chloride 
being liberated, thus: 
NaHSO, + HgCl, = NaSO,*HgCl + HCl. 

This hydrogen chloride then requires another molecule of sodium 
hydroxide for neutralisation. Whatever the correct explanation, 
the neutralised solution gives no precipitate with barium chloride, 
and is consequently free from sulphites. G. F. M. 


Estimation of Sulphuric Acid and Potassium, especially in 
Potassium Salts. W. Vavset (Zeitsch. dffeni?. Chem., 1914, 20, 


426—434; 1915, 21, 1—6).—Estimation of sulphuric acid in the 
presence of potassium salts by precipitation with barium chloride 
yields untrustworthy results, and the benzidine method (A., 1902, 
li, 425; 1903, ii, 691) is, therefore, recommended for the purpose. 
The potassium should be estimated by the cobaltinitrite process, 
since the perchlorate method gives unsatisfactory a when 


.P. 8. 


sulphates are also present. 


Estimation of Sulphates in Flour. G. D. Etspon (Ana/yst, 
1915, 40, 142—143).—Ten grams of the flour are warmed for one 
hour with 25 c.c. of concentrated hydrochloric acid, then diluted 
with 100 c.c. of water, filtered, and the sulphate in the filtrate 
precipitated by the addition of barium chloride. An ordinary 
flour yielded 0°012% SO,, corresponding with 0°021% CaSQ,, a 
somewhat higher figure than those recorded by Cripps and Wright 

W. P. S. 


(A., 1914, ii, 816). 


The Estimation of tbe Total Nitrogen in Urines, Par- 
ticularly in the Presence of Sugar. Ep. Justin-MvELLER 
(7. Pharm. Chem., 1915, [vii], 11, 171—174) —In the estimation of 
nitrogen in urines containing large quantities of sugar, in order 
to overcome the difficulty of frothing during the heating with 
sulphuric acid, the author advises the use of hydrogen peroxide to 
oxidise the sugar. If S represents the amount of sugar present in 
grams per litre, the amount of hydrogen peroxide (12 vols.) to be 
used is S/2 c.c., and the amount of pure sulphuric acid 
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(5+8/10) cc. for 10 ¢.c. of urine. The procedure is as follows. 
The 10 c.c. of urine are introduced into a 250 c.c. flask, and 5 c.c. 
of a 30% solution of potassium oxalate added. The calculated 
volume of sulphuric acid is added, and then the requisite volume of 
hydrogen peroxide is slowly run in. The mixture is heated so that 
a steady evolution of gas occurs, until the slight froth turns brown 
when the gas is lowered, and the rest of the procedure is as in an 
ordinary Kjeldahl estimation, the ammonia being finally estimated 
by the volumetric formaldehyde method. W. G. 


The Use of Hydrochloric Acid in the Estimation of Certain 
Forms of Organic Nitrogen. W. A. DrusHet and M. M. 
BRANDEGEE (Amer. J. Sci., 1915, [iv], 39, 398—404).—It has heen 
found that the nitrogen of aliphatic nitriles, cyanogen-substituted 
esters, amides and imides, can be estimated as ammonium chloride 
by heating the substance with an excess of concentrated hydro- 
chloric acid in a sealed tube at about 200° for two to three hours. 
The contents of the tube are evaporated to dryness on the water- 
bath, and the residue heeted in a drying oven at 110° for five 
minutes in order to remove the last traces of free hydrochloric 
acid. Blank experiments have shown that there is no appreci- 
able loss of ammonium chloride under these conditions. The 
ammonium chloride in the residue is then titrated with standard 
silver nitrate solution, using potassium chromate as indicator. 
Small amounts of weak organic acids have no influence on the 
action of the indicator. In the presence of stronger acids, such 
as succinic acid, it is advisable to add a small quantity of sodium 
acetate before titration. 

Experiments made with glycine show that the nitrogen in amino- 
compounds can also be estimated in this way, but the heating at 
200° must be continued for about four hours. H. M. D. 


New Ammonia Distillation Flask. Grorc WempeE (Zeitsch. 
angew. Chem., 1914, 27, 624).—The flask differs from that usually 
employed only in that the distilling head and dropping funnel are 
permanently fused on to the neck, avoiding, thereby, the need for 
a rubber stopper. The dropping funnel is not provided with a 
tap, but extends to the bottom of the flask instead, so that its exit 
dips below the surface of the liquid throughout the distillation. 

G. F. M. 


Estimation of Ammonia by the Boric Acid Method. L. W. 
Winkier (Zeitsch. angew. Chem. 1914, 27, 630—632).—Further 
experiments on the estimation of ammonia by the author’s boric 
acid method (A., 1913, ii, 527) have shown that it will give results 
of considerable exactitude, provided that a considerable excess of 
boric acid (5—10 grams) is used to absorb the ammonia, and that 
efficient cooling of the distillate is provided for. The receiver 
should also have a narrow neck to hinder the renewal of the air 
above the boric acid solution. With these precautions, the amount 
of ammonia escaping is not greater than the equivalent of 0°05 c.c. 


il. 368 ABSTRACTS OF CHEMICAL PAPERS. 


NV /10-hydrochloric acid. This acid is recommended in connexion 
with methyl-orange or congo-red for the titration of the ammonium 
borate in preference to sulphuric acid, as a sharper end-point is 
thereby obtained. G. F. M. 


Estimation of Ammonia by the Boric Acid Method. 
E. Bernarp (Zettsch. angew. Chem., 1914, 27, 664).—The author has 
estimated the ammonia in a number of Kjeldahl analyses by 
Winkler’s method, and has arrived at results similar to his (pre- 
ceding abstract) in respect of the accuracy of the method and the 
precautions which it is needful to take. For 0°01—0°08 gram 
ammonia he recommends that 50 c.c. of 3% boric acid solution be 
used for the absorption, and corresponding amounts for larger 
quantities. G. F. M. 


Analysis of Nitrites. N. Busvoitp (Chem. Zeit., 1915, 39, 214).— 
A criticism of the permanganate and silver bromate methods for 
the estimation of nitrites. The shortcomings of Lunge’s per- 
manganate titration may be avoided by adopting Raschig’s modi- 
fication (A., 1906, ii, 50), titrating preferably at 50°, however, 
instead of in the cold, as the possibility of the loss of oxides of 
nitrogen is thereby minimised. The procedure is as follows: 
34—35 c.c. of nitrite solution (5 grams per litre) are mixed with 
a slight excess (50 c.c.) of V/10-permanganate, to which has been 
added a mixture of 10 c.c. of concentrated sulphuric acid and 
100 c.c. of water. After cooling, the excess of permanganate is 
estimated by adding potassium iodide, and titrating the liberated 
iodine with V/100-thiosulphate. The latter is standardised in the 
same experiment by measuring a further volume of the per- 
manganate solution, and continuing the titration. In carrying out 
the silver bromate method already described (A., 1914, ii, 144), 
care must be taken that nitrous fumes are not evolved during the 
addition of the nitrite solution to the acetic acid solution of silver 
bromate, and that not more than 50 c.c. of dilute sulphuric acid 
(1: 4) are used in the final treatment of the silver bromide pre- 
cipitate, as otherwise a reduction of bromate to bromide by the 
sulphuric acid is possible. The author recommends 90° as the 
most suitable temperature at which to carry out the reduction of 
the silver bromate by the nitrite. G. F. M. 


Colorimetric Estimation of Phosphoric Acid. E. Riecier 
(Bull. Acad. Sci. Rowmanie, 1914, 2, 272—275).—A colorimetric 
method is described for the estimation of small quantities of phos- 
phoric acid. The method consists in precipitating the phosphoric 
acid as ammonium phosphomolybdate and reducing the precipitate 
by warming with a solution of hydrazine sulphate. In this way, 
a blue solution is obtained, the intensity of the colour of which is 
proportional to the amount of phosphoric acid present. A com- 
parison solution is required, and this is prepared by dissolving 
0°505 gram of crystallised disodium phosphate in 100 c.c. of water. 
One c.c. of this solution is placed in a graduated centrifuge tube, 
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1 ec. of nitric acid (D 1125) and a quantity of 30% ammonium 
nitrate added to fill the tube to the tenth mark, then the tube is 
heated and 2 c.c. of 3% ammonium molybdate solution are added, 
thoroughly mixed, and the solution centrifuged for two minutes. 
The clear solution is poured off, and the precipitate shaken with 
30% ammonium nitrate solution, and again centrifuged for two 
minutes, and the clear solution poured off. The precipitate is then 
washed into a 100 c.c. flask by means of a 2% solution of hydrazine 
sulphate (20 c.c.), and the solution warmed. The flask is then 
cooled, and filled to the mark with distilled water; 1 c.c. of this 
solution is equivalent to 0°00001 gram P,O,;. The solution to be 
analysed is treated in the same manner, and the two solutions 
compared in a colorimeter, and the concentration calculated. 
The comparison solution is stated to be quite stable and permanent. 
J. F. S. 


Comparative Investigation of Thomas Slag by the Methods 
of Lorenz, Naumann and Popp. Watrer HoLie (Chem. Zeit., 
1914, 38, 1083).—Comparative estimations of phosphoric acid in 
pure solutions of sodium phosphate of known strength, and in 
basic slags, in continuation of the experiments of Haussding (A., 
1914, ii, 676). Whilst Lorenz’s method gave almost ideal results 
with pure sodium phosphate solutions, those obtained by the 
methods of Popp and Naumann were, on the average, 0°48 and 
0°20% higher respectively. With basic slags, Popp’s method gave 
values averaging 0°24%, and Naumann’s 0°21%, higher than 
Lorenz’s. Popp’s method is therefore to be regarded, perhaps, as 
equal, but certainly not superior, to Naumann’s in accuracy, whilst 
the Lorenz method, although tedious to carry out, gives, probably, 
the most exact results. G. F. M. 


An Improved Method for the Estimation of Inorganic, 
Phosphoric Acid in Certain Tissues and Food Producte. 
Rosert M. Caapin and Wiimer C. Powick (J. Biol. Chem., 1915, 20, 
461).—In their previous paper, the authors omitted to mention 
the previous use of picric acid for the purpose. It was employed 
by Greenwald (ibid., 1913, 14, 369); they regret having been 
ignorant of this fact. W. D. H. 


Bettendorff’s Reagent [for Arsenic] and its Modifications 
L. Vanrino and F, HartwaGner (Arch. Pharm., 1914, 252, 381—399).— 
The modification of Bettendorff’s reagent recommended in the 
German Pharmacopeia, and also those described by Warnecke, 
Moberger, Winkler, Immendorffer-Kornthal, Ferraro and Carobbio, 
and de Jong have been compared with regard to their delicacy. 
The authors find that the limit of:sensitivity of all the methods 
is the same for arsenious and arsenic acids. All the methods are 
suitable for the detection of quinquevalent arsenic, those of Ferraro 
and Carobbio and of de Jong, however, detecting only 0°03 mg. 
The most sensitive reagent for tervalent arsenic is de Jong’s 
(0°0015 mg.), and for quinquevalent arsenic that of the German 
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Pharmacopeia (0°006 mg.). In consequence of their simple 
method of preparation, the comparatively still very sensitive re- 
agents of Warnecke, Moberger, and Winkler are recommended ; 


they detect 0°015 mg. of tervalent or of quinquevalent arsenic. 
C. 8. 


Use of the Insoluble Residue for the Estimation of Arsenic 
in Iron and Steel. L. Branpr (Zeitsch. dffentl. Chem., 1915, 21, 
6—10).—The residue obtained when iron or steel is dissolved in 
dilute sulphuric acid does not contain the whole of the arsenic 
present in the metal. In experiments carried out by the author, 
the residue contained from 65 to 79% of the total quantity of 
arsenic, the remainder being found in the solution and in the gas 
evolved ; in one case, the residue contained only 25% of the arsenic, 
whilst the solution contained 54%. When the quantities of arsenic 
in the residue, solution, and gases are estimated, their sum is from 
3 to 9% lower than the quantity found by distillation. W. P. 8. 


Estimation of Arsenic, Iron, and Mercury in Sulphuric 
Acid. H. Nissenson (Chem. Zeit., 1914, 38, 1097).—A rapid technical 
method for testing commercial sulphuric acid. One hundred grams 
of Glover or chamber acid are heated on a sand-bath to expel 
nitrous fumes, then diluted with three volumes of distilled water, 
and slowly run through a dropping funnel, which reaches to the 
bottom of a litre conical flask containing 60 grams of finely granu- 
lated zinc, free from iron. Violent evolution of hydrogen must 
be avoided. A delivery tube leading from the flask terminates 
beneath the surface of a solution of bromine (1 c.c. in 100 c.c. 
of water acidified with a few drops of sulphuric acid). When all 
the sulphuric acid has been added, and the zinc is almost com- 
pletely dissolved, the solution is filtered from the metallic residue, 
and, after washing the latter, the iron is estimated in the filtrate 
and washings by titration with V/100-permanganate. The residue 
is dried, mixed with freshly fused potassium hydroxide, and 
sublimed from a porcelain dish on to a tared gold cover, the in- 
crease in weight of which, after washing with alcohol, represents 
the mercury present. The arsenic which is found absorbed im the 
bromine solution is estimated as arsenious acid, after expelling the 
excess of bromine by heat and reducing the colourless solution 
with sodium sulphite. The estimation is carried out by titration 
with NV/10-potassium bromate solution after acidifying with 
hydrochloric acid, using indigo as indicator. G. F. M. 


The Separation of Arsenic from Tungsten. TxHeopor 
DrecKMANN and Srecrrizp Hivrert (Ber., 1914, 47, 2444—2446),— 
The restrictions as to the relative proportions of arsenic and 
tungsten necessary to the satisfactory working of the method 
described earlier for the separation of arsenic from tungsten 
(Hilpert and Dieckmann, A., 1913, ii, 242) can be obviated by 
the addition of a fairly large quantity of phosphoric acid to the 
mixture of arsenic acid, tungstic acid, cuprous bromide (or cuprous 
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chloride with potassium bromide), and hydrochloric acid (D 1°16). 
The phosphoric acid forms a complex with the tungstic acid, so 
that, on distillation in a suitable apparatus, the whole of the 
arsenic is to be found in the distillate, and can be quantitatively 
titrated with iodine solution. 

The estimation of arsenic in a tungsten ore is effected by fusion 
with sodium carbonate and sodium peroxide, extracting with water, 
and then, after neutralisation, distilling as described. 

It is also found that arsenic can be separated quantitatively 
from a mixture with molybdic and vanadic acids by distillation 
with hydrochloric acid and a mixture of cuprous chloride and 
potassium bromide, and that in this case the presence of phosphoric 
acid is not necessary. D. F. T. 


Detection and Estimation of Boric Acid in Butter. HErBert 
Haw ey (Analyst, 1915, 40, 150—152).—The following process is 
given for the approximate estimation of boric acid in butter. 
Twenty grams of the sample are placed in a small beaker and 
heated until the fat has separated; the fatty layer is then de- 
canted. The aqueous layer is treated with 18 c.c. of dilute hydro- 
chlorie acid (20 ¢.c. of concentrated hydrochloric acid diluted to 
1 litre), and 10 c.c. of the mixture are transferred to a similar 
small beaker, cooled, and mixed with 5 c.c. of turmeric reagent 
(5 grams of turmeric root and 5 grams of tartaric acid extracted 
with hot alcohol, and the extract filtered and diluted with alcohol 
to 500 e.c.). The coloration which develops is compared with those 


yielded by definite quantities of boric acid under similar condi- 
tions. In preparing these standards, the boric acid solution is 
mixed with hydrochloric acid and a small quantity of milk, using 
0°5 e.c. of the latter and a quantity of hydrochloric acid sufficient 
in each case to make the volume 10 c.c. W. P. 8. 


New Method for the Simultaneous Estimation of Carbon, 
Hydrogen, and Mercury in Organic Mercury Compounds. 
Artnur ABELMANN (Ber., 1914, 47, 2935—2938).—The process 
depends on amalgamating the mercury with gold. The apparatus 
consists of a combustion tube constricted at about 20 cm. from 
its forward end. It has a narrow tube fused in as near as possible 
to this end. Another tube, previously charged with gold leaf or 
gold wire and weighed, is fitted into the open end of the combus- 
tion tube, its conical end butting against the constriction, asbestos 
paper being employed for jointing. The constriction in the com- 
bustion tube should be placed just forward of the last burner. 
At the end of the operation, any products of combustion present 
in the annular space between the two tubes are expelled by means 
of a current; of oxygen passed through the narrow side-tube sealed 
on at the end of the combustion tube. The increase in weight of 
the gold gives the weight of the mercury. To prepare the gold 
for another combustion, the mercury is volatilised by heat. It is 
claimed that the process is superior to that of Frankland and 
Duppa, because: (1) the results are as accurate as those of an 
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ordinary combustion; (2) the mercury can be weighed directly 
without drying; (3) the apparatus can be used as often as desired. 
A. J. W. 


Apparatus for the Estimation of Carbon Dioxide by the 
Fresenius-Classen Method. A. Sucnier (Zeitsch. angew. Chem., 
1914, 27, 527—528).—The chief modifications in the apparatus lie 
in the use of sulphuric acid in a small, specially constructed wash- 
ing flask for drying the carbon dioxide, and potassium hydroxide 
solution in a similar flask for absorbing the gas. Two guard flasks 
charged with concentrated potassium hydroxide solution are pro- 
vided, one at each end of the apparatus, so that pure air can be 
drawn through by means of an aspirator. Another feature is a 
small double-surface spherical condenser of 6 cm. diameter con- 
nected with the gas-generating flask on the one side and with the 
sulphuric acid flask through a tower, charged with copper sulphate 
and pumice stone, on the other. All the washing flasks are con- 
structed to prevent the possibility of back suction, and are made 
to stand in aluminium receptacles instead of being suspended from 
hooks. G. F. M. 


Detection and Estimation of Small Quantities of Carbon 
Oxysulphide in Carbon Dioxide and Gases from Mineral Springs. 
L. Deve (Chem. Zeit., 1914, 38, 1073—1075).—The formation of 
small quantities of hydrogen sulphide in mineral waters contain- 
ing carbon dioxide is not due to the reduction of sulphates by 
cork or other organic matter, as suggested by Fresenius, but to 
the presence of carbon oxysulphide, which is slowly decomposed by 
the water after it has been bottled and put aside for storage. On 
the one hand, water containing sulphates and saturated with pure 
carbon dioxide did not develop in contact with pieces of cork any 
odour of hydrogen sulphide, whilst, on the other hand, water con- 
taining scarcely a trace of sulphate, but saturated with carbon 
dioxide from a mineral spring, soon became tainted with the gas. 
The detection and estimation of carbon oxysulphide is not 
possible by the ordinary methods, since in the presence of the 
large excess of carbon dioxide its reaction with water is extremely 
slow. By burning a considerable volume of the suspected gas by 
Dennstedt’s method, however, the presence of sulphur was demon- 
strated, but the most certain proof was obtained by passing about 
25 litres of the carbon dioxide through a warm solution of 
palladium chloride, collecting the precipitated palladium sulphide, 
freeing from metallic palladium by dissolving in hydrochloric acid 
and potassium chlorate, and precipitating the sulphur, then present 
as sulphate, by addition of barium chloride. In this way, three 
25-litre portions of gas furnished 0°0057, 0°0059, and 0°0048 gram 
of barium sulphate respectively, corresponding with 0°0029% of 
carbon oxysulphide in the carbon dioxide. Similar results were 
obtained with carbon dioxide taken directly from the mineral 
spring, the water from which had developed the odour of hydrogen 
sulphide after bottling. G. F. M. 
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Estimation of Silicic Acid in Natural Waters. L. W. 
WINKLER (Zettsch. angew. Chem., 1914, 2'7, 511—512).—The yellow 
coloration generated by the addition of ammonium molybdate and 
hydrochloric acid to dilute solutions of silicic acid is of the same 
tint as a suitably diluted solution of potassium chromate, and ex- 
periments carried out with aqueous solutions of known silicic acid 
content, prepared from pure silicon dioxide, showed that a solution 
of potassium chromate containing 0°530 gram per 100 c.c. gave 
per ¢.c. the same colour intensity as 1 mg. of silicon dioxide treated 
as above described. The colorimetric estimation of silicic acid is, 
on the basis of these observations, carried out as follows. Portions 
of 100 and 105 c.c. of the silica containing solution or natural 
water are taken; to the first are added 1 gram of powdered 
ammonium molybdate and 5 c.c. of 10% hydrochloric acid, and to 
the second a quantity of the above-mentioned potassium chromate 
solution sufficient for the production of the same tint. The number 
of c.c. used for this purpose represents the number of grams of 
silicon dioxide in 100 c.c. of the solution. Colorimetric estimations 
of silica in several natural waters gave results in fair agreement 
with those obtained gravimetrically, and the author is of opinion 
that colorimetric are actually superior to gravimetric results in 
accuracy, owing to the numerous sources of possible error in the 
latter case. The presence of phosphoric acid naturally interferes 
with the estimation of silicic acid by the molybdate method. 

G. F. M. 


Estimation of Sodium and Potassium in a Mixture of their 
Salts. Kicntro Oxapa (Mem. Coll. Sci. Kyoto, 1914, 1, 89—93).— 
The method depends on the slight solubility of potassium hydrogen 
tartrate and on the fact that when a definite quantity of a mixture 
of sodium and potassium salts is added to a fixed quantity of 
sodium hydrogen tartrate in solution, the concentration of tartrate 
remaining in the solution at constant volume and temperature is 
a function of the percentage of potassium salt in the mixture. 
The solution is shaken for at least five hours at 25°, and a fixed 
volume of the clear solution is evaporated to dryness, and the 
residue heated to redness. A definite volume of standard hydro- 
chloric acid is then added, and the excess of acid estimated by 
means of a standard solution of sodium hydroxide. 

From experiments with mixtures of varying composition, the 
volume of standard hydrochloric acid neutralised by the residue is 
determined. This te de is plotted against the percentage molar 
composition of the mixture, and the curve thus obtained is utilised 
in the evaluation of unknown mixtures. H. M. D. 


Estimation of Silver in Colloidal Silver Preparations, 
P. W. Dancxwortr (Arch. Pharm., 1914, 252, 497—501).—A 
solution of 1 gram of protargol in 10 c.c. of cold water is treated 
with 5 c.c. of hydrogen peroxide and 15 c.c. of 25% nitric acid, and 
heated under a reflux condenser for one hour. After being cooled, 
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the solution is diluted to 100 c.c. and titrated with V /10-ammonium 
thiocyanate, the indicator being ferric alum. The method is not 
suitable for collargol and other preparations containing appreciable 
quantities of chlorides. C. 8. 


Estimation of the Total Hardness of Water by Blacher’s 
Method. Hanns Fiscuer (Zeitsch. dffentl. Chem., 1914, 20, 
377—381. Compare A., 1913, ii, 153, 982; 1914, ii, 670).—This 
method was found to be trustworthy, but it is recommended that 
a correction be applied when the water under examination contains 
appreciable quantities of iron or manganese; 10 mg. of iron or 
manganese are equivalent to 1° (German) of hardness. . 

W. P. S. 


Detection and Estimation of Small Quantities of Sub- 
stances in Complex Mixtures. Detection of Lead in Toxi- 
cology. G. MEILLERE (Ann. Chim. anal., 1915, 20, 73—77).—The 
principle of a method described previously (A., 1914, ii, 817) for 
the detection of lead (adding a quantity of a copper salt, pre- 
cipitating both metals as sulphides, and then separating the lead 
from the copper electrolytically) may be applied to the separation 
of other metals. Traces of mercury may be precipitated as 
sulphide after the addition of copper or zinc; nickel, manganese, 
copper, or zinc can be precipitated together with ferric or 
aluminium hydroxide, fluorine with phosphates or barium sulphate, 
etc. The addition of copper sulphate in the detection of traces 
of lead in animal substances accelerates the preliminary destruc- 
tion of the organic matter. W. P. 8. 


Electrolytic Analysis of Alloys containing Large Propor- 
tions of Lead. I. Compaano (Ann. Chim. Applicata, 1915, 3, 
164—168).—One gram of the metal in chips is acted on with 4 c.c. 
of concentrated hydrochloric acid and 4 c.c. of dilute nitric acid 
(D 1°2) in a covered 150 c.c. beaker, and after some hours the 
nitrous fumes are expelled by gentle heating, and the liquid 
allowed to cool. The liquid is decanted, and the precipitated lead 
chloride washed several times by decantation with water acidified 
with hydrochloric acid. The total decanted liquid is rendered 
alkaline with sodium hydroxide solution, and treated with about 
30 c.c. of sodium monosulphide (D 1°225), the lead present, and 
also the copper, iron, zinc, etc., present as impurities, being pre- 
cipitated as sulphides, whilst the antimony and tin remain in 
solution. The copper sulphide is next dissolved by boiling the 
liquid for a few minutes with about 0°4 gram of potassium cyanide. 
When the sulphides have settled, the liquid is filtered, and the 
precipitate washed several times by decantation with hot water 
containing a few drops of sodium monosulphide; the filtrate is 
collected in a tall, 250 c.c. beaker. 

The washed lead chloride is then dissolved in the minimum 
quantity of hot sodium hydroxide solution, and the liquid mixed 
with 15—20 c.c. of hot water and about 20 c.c. of the sodium 
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monosulphide, the precipitated sulphides being boiled with about 
0°1 gram of potassium cyanide, and washed by decantation as 
before. The two sulphide precipitates are then filtered through 
the same filter, and washed with hot water containing about 30 c.c. 
of sodium monosulphide. The filtrate, occupying about 230 c.c., 
is evaporated, on a sand-bath at a gentle heat, to about 130 c.c., 
and is used for the electrolytic estimation of the antimony, copper, 
and tin (compare A., 1913, 11, 983). 

The filter containing the sulphides is boiled, in the beaker in 
which the alloy was originally dissolved, with 25 c.c. of nitric acid 
(D 1:2), cold water being then added, and the insoluble filter paper 
and sulphur allowed to settle. The decanted liquid is filtered into 
a 400 c.c. beaker, and the residue treated, first with 25 c.c. of the 
dilute nitric acid, and afterwards with 20 c.c. of concentrated 
nitric acid. The liquid is boiled until the sulphur collects into 
yellow globules, and is then filtered, the residue on the filter paper 
being subjected to prolonged washing with cold water. The 
filtrate, of a total volume of 300—350 c.c., contains all the lead, as 
well as any iron, zinc, etc., and is used for the electrolytic estima- 
tion of the lead in the ordinary way, using reticulated electrodes 
roughened by means of a sand-blast. The residual liquid is 
employed for the detection, and, if necessary, estimation of impuri- 
ties by the usual methods. 

Parallel analyses have been made, by the above method and by 
that of Neumann (compare Riban, “Analyse chimique par 
électrol.,” 263) and Nissenson (A., 1900, ii, 108), of: (1) alloys 


consisting almost entirely of lead, tin, and antimony; and (2) 
others containing appreciable proportions of other metals. The 
results are in excellent agreement. T. H. P. 


The Volumetric Estimation of the Higher Oxides of Lead and 
Manganese by means of Titanium Trichloride. L. Moser (Chem. 
Zeit., 1915, 39, 245—247)—The author critically discusses the 
methods at present in use, and concludes that only the somewhat 
laborious distillation method of Bunsen, and Schlossberg’s hydrogen 
peroxide method (A., 1903, ii, 184), are sufficiently trustworthy. 
A new procedure, using titanium trichloride as reducing agent, is 
— the reaction occurring according to the following 
scheme: 


It is essential, in order to avoid 
liberation of chlorine,. that the titanium solution be added as 
quickly as possible, and it is advisable to prepare it of such strength 
that 1 c.c, is equivalent to 0°0035—0-005 gram of Fe. The pre- 
liminary standardisation of this solution, and the estimation of 
the excess present after the reduction of the lead peroxide, are 
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carried out by titration with ferric chloride solution, using 
potassium thiocyanate or methylene-blue as indicator. The results 
obtained in a number of estimations agreed well amongst them- 
selves and with those obtained by Schlossberg’s method. They 
were, on the average, slightly higher than those given by Bunsen’s 
method. The estimation of manganese dioxide is carried out in 
the same way as that for lead peroxide above described, except that, 
on account of its less ready solubility, it is necessary to add the 
titanium chloride in presence of warm concentrated hydrochloric 
acid, and to keep the liquid gently boiling until all the manganese 
has passed into solution, which with natural pyrolusite may require 
as much as a quarter to half an hour. In the subsequent titra- 
tion with ferric chloride, methylene-blue is the only admissible 
indicator in presence of the hydrochloric acid. In dealing with 
commercial or natural specimens of either of the peroxides con- 
taining iron, it is, of course, necessary to estimate this by a sub- 
sidiary titration with titanium chloride after dissolving the sample 
in concentrated hydrochloric acid, and boiling off the liberated 
chlorine, and the value found is then to be deducted from the 
total amount of titanium solution required for the reduction of 


the peroxide in calculating the percentage of active oxygen. 
G. F. M. 


Detection and Hstimation of Copper in Potable Water. 
L, W. WINKLER (Zeitsch. ungew. Chem., 1914, 2'7, 544).—The process 
previously described (A., 1913, ii, 246) for the detection of copper 
is found to be inapplicable in presence of ferrous iron, and the 
following modification is recommended. To 100 c.c. of water, ten 
drops of 10% Rochelle salt solution and two drops of 10% 
ammonia are added. The iron is thereby oxidised by the dissolved 
oxygen, and dissolves in the tartrate to a colourless, complex com- 
pound. The copper is then estimated colorimetrically by means of 
ferrocyanide, followed by potassium cyanide, as _ originally 
described, the greenish-yellow coloration being compared with that 
produced by a ferricyanide solution (0°1294 gram K,Fe(CN), in 
100 c.c.; 1 e.c.=0°25 mg. Cu) in similar es, pt 

. - avi. 


Comparison of Methods for the Hstimation of Copper in 
Commercial Copper Sulphate (containing Iron). L. von WIssELL 
and Fr. Kispert (Landw. Versuchs-stat., 1915, 86, 277—286).— 
Although trustworthy results may be obtained by precipitating 
the copper as sulphide from an acid solution, and subsequently 
converting the sulphide into oxide; by precipitating the copper by 
the addition of sodium thiosulphate to its acid solution, or by 
treating the copper sulphate solution with a slight excess of 
ammonia, separating the ferric hydroxide, and precipitating the 
copper by heating the ammoniacal solution, a more convenient and 
less tedious method consists in precipitating the copper as thio- 
cyanate from a solution containing sulphurous acid. The latter 
method is, therefore, recommended for the estimation of copper in 
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the copper sulphate sold for use as an insecticide, which usually 
contains a quantity of iron salts. W. P. S. 


New Method for the Colorimetric Estimation of Copper. 
G. Denicks and E. Simonor (J. Pharm. Chim, 1915, [vii], 11, 
186—187 ; from Bull. Soc. pharm. Bordeaux, 1914, 337).—The 
method described is based on the use of a solution of hydrobromic 
acid prepared, when required, as follows. To 20 c.c. of a 50% 
solution of potassium bromide contained in a flask surrounded with 
ice, 10 c.c. of pure sulphuric acid are added drop by drop, taking 
care to avoid any heating. The clear liquid at the top is decanted 
off and kept in a stoppered bottle for use. For the estimation, 
2 c.c. of this reagent are used, and to it are added 2 c.c. of the copper 
solution, to which has been added sulphuric acid until it contains 
20% of it by volume. The colour is compared with that obtained 
by using 2 c.c. of a standard copper solution also containing 20% 
by volume of sulphuric acid. This method can be used for all 
dilute copper solutions free from iron. W. G. 


Method for the Analysis of the Copper and Tin Groups, 
Ropert Gitmour (Chem. News, 1915, 111, 206—208).—The procedure 
recommended is briefly as follows. The metals are precipitated, as 
usual, with hydrogen sulphide, and the mixed sulphides are boiled 
with 5N-hydrochloric acid, which decomposes them, with the ex- 
ception of mercury sulphide, copper sulphide, and arsenic 
sulphide; the latter is separated by extracting the residue with 
sodium hydroxide solution. The solution containing the remaining 
metals is boiled to expel hydrogen sulphide, 20 c.c. of hydrogen 
peroxide are added, and the mixture evaporated almost to dry- 
ness to remove excess of acid. The residue is dissolved in water, 
the metals are again precipitated with hydrogen sulphide, and the 
antimony and tin sulphides separated by extraction with sodium 
hydroxide solution. In separating bismuth and lead, advantage 
is taken of the insolubility of bismuth dichromate in sodium 


hydroxide solution, and the solubility of lead chromate in this 
reagent. W. P. S. 


Analysis of Brass. Bertnotp Kocu (Chem. Zeit., 1915, 39, 
215).—When an estimation of zine in addition to that of copper 
is desired, a modification of the process previously described is 
necessary (A., 1913, ii, 794). One gram of turnings is dissolved 
in a 200 c.c. beaker, covered with a watch-glass, in 15 c.c. of dilute 
sulphuric acid (1: 1) and 10 cc. of nitric acid (D 1°2). The solu- 
tion is boiled until nitrous fumes cease to be evolved, and a gentle 
heat is continued until crystals of zinc sulphate commence to be 
deposited from the boiling solution. After cooling, the liquid is 
diluted to 150 c.c. with water, and the copper is estimated in the 
manner already described (Joc. cit.). After complete deposition of 
the copper, the solution is cooled to 30—35°, and 18 grams of solid 
sodium hydroxide are added, with stirring, so that the zinc 
hydroxide first precipitated again dissolves, After the addition of 
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5 grams of potassium cyanide, the solution is heated at about 70°, 
and the zinc electrolytically deposited with a current of 3 amperes. 
Complete deposition requires about one and a-half hours, and the 
temperature is gradually raised to 85—95° during the operation. 
The time may be shortened by using stronger currents, but the 
author does not recommend the use of more than 5 amperes and 
6 volts, and prefers the 3 amperes mentioned above. The zinc 
deposit adheres firmly to the electrodes, and is entirely freed from 
alkali by well rinsing in cold water, after which it may be dried 
and weighed. G. F. M. 


Estimation of Manganese in Ferrovanadium. W. W. Ciark 
(Met. and Chem. Eng., 1915, 13, 155—156; from J. Soc. Chem. Jnd., 
1915, 34, 357—358).—The finely powdered alloy (0°2 gram) is 
dissolved in a mixture of 5 c.c. of nitric acid (1: 1) and 5 c.c. of 
sulphuric acid (1: 1), with a little hydrofluoric acid if necessary. 
The solution is boiled, treated with 10 c.c. of silver nitrate solution 
(0°125%) and an excess of solid ammonium persulphate, boiled 
again, and cooled in cold water. After adding a few drops of 
saturated salt solution, the permanganic acid is titrated by means 
of sodium arsenite. If the alloy contains more than 5% of man- 
ganese, an aliquot portion of the original solution is taken. An 
estimation requires about fifteen minutes. J. C. W. 


Technical Examination of Ferrovanadium. A. HEInzELMANN 
(Chem. Zeit., 1915, 39, 285—287).—Solution of the metal is most 
readily obtained by treating 0°5 gram of the finely divided sample 
with 10 c.c. of hydrofluoric acid; when hydrogen ceases to be 
evolved, nitric acid is added, the solution evaporated to dryness, 
and the residue heated with sulphuric acid until all nitrie acid 
has been expelled. The acid solution is then boiied with water, 
cooled, and diluted to 200 c.c. Fifty c.c. of this solution are now 
treated with a few drops of hydrogen peroxide, diluted to 250 c.c., 
neutralised, and heated to boiling after the addition of 50 c.c. of 
concentrated sulphurous acid solution. Twenty c.c. of 30% 
sulphuric acid are then added, a current of carbon dioxide is passed 
through the boiling solution for about twenty minutes in order to 
remove the sulphur dioxide, and the solution is titrated with 
N'/10-permanganate solution; this titration gives the sum of the 
iron and the vanadium. The solution is then treated with a slight 
excess of V/10-ferrous ammonium sulphate solution (spot tests 
with potassium ferricyanide being used as the indicator), the excess 
of ferrous salt is titrated with V/10-permanganate solution, and 
the titration with the latter solution continued until the mixture 
exhibits a reddish-brown coloration; the number of c.c. of W/10- 
permanganate solution used in the last titration is multiplied by 
0°00512 to obtain the quantity of vanadium, and the iron is found 
by difference. W. P. S$. 


The Analytical Investigation of Tungsten. II. Hans ArRNoLD 
(Zeitsch. anorg. Chem., 1914, 88, 333—340. Compare A., 1914, 
it, 679).—Silicon is usually present in tungsten as oxide, and is 
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best estimated by heating the tungstic acid with hydrofluoric acid. 
A deep platinum crucible must be used, or particles of tungstic 
oxide are lost; or an alkaline solution of the tungsten may be 
prepared, mixed with tartaric acid and acidified with formic or 
acetic acid. The solution is evaporated to dryness in a platinum 
dish, dried at 120°, and extracted with hot water. Silica remains 
insoluble, and is ignited and then heated with hydrofluoric acid. 

The estimation of arsenic is rendered difficult by the formation 
of arsenotungstates. Phosphorus and arsenic may both be esti- 
mated by dissolving about 10 grams of tungstic acid in 100 c.c. of 
20% sodium hydroxide, and boiling thirty minutes. The arsenic 
is then precipitated with magnesia mixture, and allowed to remain 
for twelve hours. The precipitate is distilled with hydrochloric 
acid and cuprous chloride. For phosphorus, the magnesia pre- 
cipitate is evaporated with hydrobromic acid to remove arsenic, 
and phosphorus is then estimated by means of molybdate. 

Sulphur is precipitated as barium sulphate from concentrated 
solution, adding a little oxalic acid. The precipitate must be 
washed with hydrochloric acid and alkali hydroxide after ignition. 
With finely divided tungsten, sulphur is best estimated by dry 
combustion, collecting the sulphur dioxide in sodium hydroxide 
and bromine. 

Carbon, when the metal is in fine powder, is also estimated by 
combustion. Massive metal must be dissolved electrolytically, 
using a low current density and avoiding the evolution of gas at 
the anode. The anode residue is collected on asbestos, dried, and 
submitted to combustion. C. H. D. 


[Estimation of Tungsten.}] V. K. Kantscuev (J. Russ. Phys. 
Chem. Soc., 1914, 46, 729—742).—See this vol., ii, 349. 


Simple Method of Estimating the Antimony in Stibnite. 
F. Leamann and B. Loxau (Arch. Pharm., 1914, 252, 408—412).— 
About 0°2 gram of the finely powdered mineral is boiled for two 
minutes with 5 c.c. of officinal sodium hydroxide and 10 e.c. of 
water. After dilution with 10 c.c. of water, the liquid is filtered 
into a 200 c.c. glass-stoppered, Erlenmeyer flask, the residue being 
washed twice with 10 c.c. of hot water. The combined filtrate 
and washings are boiled during about fifteen minutes with 25 c.c. 
of officinal hydrogen peroxide, treated with 25 c.c. of 25% hydro- 
chloric acid, and cooled, 1—2 grams of potassium iodide are added, 
and the solution is diluted with 25 c.c. of water, and titrated after 
five minutes with V/10-sodium thiosulphate. Towards the end of 
the titration, the mixture must be shaken vigorously after each 
addition of the thiosulphate. C. §. 


Secondary Colorations in Iodometric Titrations. A. Kote 
(Chem. Zeit., 1915, 39, 299—300).—In the iodometric titration ot 
antimony pentachloride, an indistinct end-point is obtained when 
the solution contains an insufficient quantity of hydrochloric acid 
(compare A., 1908, ii, 599), whilst the continued liberation of 
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iodine after the titration is completed is due to the presence of 
atmospheric oxygen in the hydrochloric acid used. The latter 


should be treated previously with a current of carbon dioxide. 
W. P. S. 


Separation of Ethane and Ethylene by Fractional Distilla- 
tion in a Vacuum at Low Temperatures. G. A. BurRRELL and 
I. W. Ropertson (J. Amer. Chem. Soc., 1915, 37, 896—902).—The 
method of separating gases by fractional distillation in a vacuum 
(A., 1914, ii, 741; this vol., ii, 100) has now been applied to a 
mixture of equal volumes of ethane and ethylene, the b. p.’s of 
which differ by only 10°. The object of this investigation was to 
test the method and determine the amount of work involved in 
the separation of such a mixture. 

The results showed that the separation can be almost completely 
effected, but that the work involved is exceedingly tedious in com- 
parison with that required for the separation of gases with widely 
separated b. p.’s. As is invariably the case with liquids that tend 
to separate into two components, the less volatile component (the 


ethane) was more easily obtained in a pure state than the other. 
E. G. 


Variation with Temperature of the Refractive Index of 
Essential Oils. Kanu Irk (Pharm. Zentr.-h., 1914, 55, 789—793).— 
The accuracy with which the index of refraction can be measured 
renders it of value as a characteristic of an essential oil, although 
the range of indices is so narrow. The alteration of ,, for 1° was 
given by Harvey and Wilkie (Chemist and Druggist, 1910, 76, 
442) as 0°00046, and by Schimmel & Co. as 0°00035. The author 
has now examined fifty-three oils, and finds the value, from 
10—30°, 0°00038 to 0°00052, or, as a mean, 0°00044. J.C. W. 


The Variation with Temperature of the Density of Eesential 
Oils. Kart Irx (Pharm. Zenir.-h., 1914, 55, 831—837).—The 
author discusses the value of the density of an essential oil as a 
characteristic, and, in view of the varying standards to which this 
constant is referred, has determined the influence of temperature 
in the case of nearly fifty oils. The mean alteration for 1° is 
found to be: between D}’ vac. and D*® vac., 0°00076; between 
Dj} and Di, 0°000746; and between D}3 and D3’, 0°000598. These 
values supplement similar data of Schreiner and Downer, Schimmel 


& Co., and others. J.C. W. 


Estimation of Methoxyl in Beechwood Tar. J. Surrpa 
Bianes and Apotro Gonsdtez (Anal. Fie. Quim. 1915, 13, 
158—160).—A description of a method for valuing the creosotes 
of beechwood by estimating the guaiacol present by the Zeisel 
method. A. J. W. 


The Cause and Significance of an Abnormal Reaction 
Obtained in Testing Urine for Sugar with Fehling’s Solution. 
W. Cramer (Biochem. J., 1915, 9, 71—77)—A reduction of cupric 
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salts to metallic copper can be brought about by concentrated 
aqueous solutions of the reducing sugars. It takes place readily in 
urine when the other urinary constituents are present in normal 
concentration, and is facilitated by the fact that certain con- 
stituents hold cuprous oxide in solution. When the reaction 
occurs, it indicates marked glycosuria without polyuria, and not 
typical diabetes mellitus. D. H. 


A New Test for Reducing Sugars in the Urine. WILLIAM 
Cramer (Biochem J., 1915, 9, 156—160).—The test depends on the 
reduction of mercuric oxide to metallic mercury in a feebly 
alkaline solution; the degree of alkalinity is important, and full 
directions are given for the preparation of the reagent. It is 
more sensitive than Fehling’s or Nylander’s tests, and is free from 


certain objections to which both of these tests are open. 
W. D. H. 


The Use of Colloidal Iron in the Estimation of Lactose in 
Milk. Revuspen L. Hitt (J. Biol. Chem. 1915, 20, 175—177).— 
Ten grams of milk are diluted with about 25 c.c. of a 10% solu- 
tion of dialysed ferric hydroxide, and filtered. The filtrate is 
clear and free from protein; in it the lactose is estimated by 
Benedict’s method. W. Dz. H. 


Pyridine as Solvent in the Estimation of Active Hydrogen 
in Organic Compounds by means of Magnesium Methyl 


Iodide. V. Tu. Zrruewitrnov (Ber, 1914, 47, 2417—2423. 
Compare A., 1912, i, 841; 1911, i, 101; 1908, i, 593; 1907, ii, 509). 
—In reply to the adverse criticism of Tanberg (A., 1914, ii, 222), 
the author maintains that, with carefully dehydrated pyridine 
(A., 1907, ii, 509) as a solvent, groups containing active hydrogen 
can be trustworthily estimated with magnesium methyl] iodide. 
The formation of gas from pyridine and magnesium methyl 
iodide in the apparent absence of any third compound, as observed 
by Tanberg, may have been due to the presence of excess of methyl 
iodide, which would give rise to methyl pyridinium iodide; this 
is able to react with magnesium methyl iodide, producing ethane; 
on the other hand, the evolution of gas may have been due to in- 
complete drying of the liquid, or also to possible chemical change, 
such as oxidation or reduction in the pyridine induced by the 
excessively prolonged digestion with barium oxide. That any one 
of these causes may produce an effect similar to that described by 
Tanberg is demonstrated by experimental results. D. F. T. 


Formation of Hydrogen Cyanide in the Germination of 
Seeds. III. (rro Ravenna (Atti R Accad. Lincei., 1914, [v], 23, 
iil, 222—226; Compare Ravenna and Zamorani, A., 1910, ii, 1099; 
Ravenna and Vecchi, A., 1912, ii, 194).—The paper deals chiefly 
with the estimation of hydrogen cyanide in vegetable products. 
The method recommended by the author is to collect the distillate 
in magnesia water, and titrate with silver nitrate in the presence 
of chromate. R. V. §. 
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A Colorimetric Method for the Estimation of Amino-acid 
a-Nitrogen. Victor Jonn Harpixe and Reemnatp M. MacLean 
(J. Biol. Chem., 1915, 20, 217—230).—The method is one in which 
the intensity of the blue colour is estimated which is produced by 
triketohydrindene hydrate and pyridine. Its accuracy is equal to 
that of Van Slyke’s method; but it is not accurate for cystine. 
The method is applicable to the estimation of the amino-acid 
a-nitrogen set free in protein hydrolysis. W. D. H. 


Possibility of Titrating the Monosubstituted Amino-group 
of Aminoacids by the Formaldehyde Method. AnrTonixo 
Ciement1 (Atti R. Accad. Lineei, 1915, [v], 24, i, 352—359).— 
Experiments with sarcosine show that, even when mono-substituted, 
the amino-group of amino-acids reacts with formaldehyde in 
accordance with the equation: 

2R-NHR’ + CH,O = NRR’-CH,"NRR’ + H,0. 
When titrated in presence of formaldehyde according to Sérensen’s 
method (A., 1908, i, 115), these mono-substituted amino-acids 
behave as monobasic acids; the titration must be continued until 
the phenolphthalein exhibits an intense red colour. Z. M. &. 


Detection of Cinnamic Acid. D. Scuenk and H. Burmeister 
(Pharm. Zeit., 1915, 60, 213—214).—The test recommended depends 
on the oxidation of the cinnamic acid to benzaldehyde, and the 
identification of this by its odour and by its reaction with phenol 
and sulphuric acid. The substance to be tested is acidified with 
phosphoric acid and extracted with ether; the ethereal solution is 
then shaken with sodium carbonate solution, the aqueous layer is 
separated, extracted twice with ether (this is essential, particu- 
larly in the case of fruit juices, in order to remove small quantities 
ol furfuraldehyde compounds), and very dilute potassium _per- 
manganate solution is added, drop by drop, until the pink colour 
is only just discharged. The solution is now extracted with ether, 
the ethereal solution is treated with 10 drops of an ethereal 5% 
phenol solution, allowed to evaporate at the ordinary temperature, 
and a few drops of concentrated sulphuric acid are added to the 
residue. A yellow coloration is obtained, even when the quantity 
of benzaldehyde formed from the cinnamic acid is too small to be 
identified by its odour. The furfuraldehyde compounds which 
may be present give, if not removed completely, a faint orange 
coloration, which cannot be mistaken for that yielded by benz- 
aldehyde. Benzoic acid, if present in addition to cinnamic acid, 
may be detected by a test described by Fleury (A., 1914, ii, 78). 

W. P. S. 


A New Colour Reaction for Salicylic Acid. P. A. W. Srtr 
(Pharm. J., 1915, 94, 521).—The substance to be tested is moistened 
with a cold mixture of equal volumes of 40% formaldehyde and 
concentrated sulphuric acid, and then stirred with a little 
ammonium vanadate. The quantities of the reagents should be 
adjusted to the amount of the substance; 1 mg. of salicylic acid 
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should have about two drops of the liquid and 2—3 mg. of the 
vanadate. Salicylic acid gives no colour until the ammonium 
vanadate is added, when an immediate Prussian-blue colour, 
changing rapidly to greenish-blue and then green, is the result. 
The test responds with 0°02 mg. of the acid, and is very pro- 
nounced with 1 mg. It is only given by salicylaldehyde and 
methyl salicylate, the difference in the colours (chocolate) caused 
by phenol being particularly distinct. J. C. W. 


Acidimetric Estimation of Picric Acid and the Interatomic 
Change of the Indicator Methyl-Red. Sr. Murnovicr and 
C. Koto (Bull. Acad, Sci. Rowmanie, 1914-15, 3, 61—71).—It is 
shown that when picric acid is titrated with alkali, using either 
lacmoid or phenolphthalein as indicator, an excess of alkali above 
that theoretically necessary is required to bring about the colour 
change. If, however, methyl-red, p-dimethylaminoazobenzene-o- 
carboxylic acid, is used, the colour change is sharp, and the amount 
of alkali required to effect the change agrees absolutely with the 
amount required theoretically. The reason for the inaccuracy in 
the former case is that before the solution changes from yellow to 
red, it passes through a series of brown tints, whilst in the case of 
methyl-red the colour change is from red-violet to colourless, and 
consequently the yellow solution of picric acid changes from the 
red-violet colour sharply to its original yellow colour. The colour 
change of methyl-red has been examined by means of measure- 
ments of its absorption spectrum in aqueous alcohol solution, and 
also in the presence of sodium hydroxide and hydrochloric acid. 
The results are of a similar nature to those found by Hantzsch for 
helianthin (A., 1908, i, 469), the change being represented by 

N°C,H,:N Me, N-C,H,'NMe, 
NH-C,H,-co?? —" N-0,H,-CO-OH 
Solid. violet. Aqueous solution 
yellow. 


J. F. 8S. 


Analyses of Milk. Estimation of the Dry Residue and of 
the Total Nitrogen. G. Metiire (J. Pharm. Chim., 1915, [vii], 
11, 167—170).—For the estimation of total solids, the author 
advises the evaporation of 5—10 c.c. of the milk in a flat glass dish 
7 cm. in diameter at 37° in an incubator. The time required is 
three to four days, and the residue obtained is quite white, and 
contains the lactose in its hydrated form. For the estimation of 
total nitrogen, he advises that the milk (10 or 20 c.c.) should be 
evaporated to dryness on a water-bath prior to its treatment with 
sulphuric acid by the Kjeldahl method. One or two details of 
minor importance are mentioned in connexion with the final dis- 
tillation. W. G. 


Estimation of Formaldehyde and Hexuamethylenetetra- 
mine. Formalin Pastilles. W. Striwe (Arch. Pharm., 1914, 252, 
430—435).—Formaldehyde is accurately estimated by the follow- 
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ing method. A solution of 1:0 gram of mercuric chloride in 20 
grams of water is shaken with 0°5 gram of gum arabic and 30 
grams of potassium iodide, and 10 c.c. of 15% sodium hydroxide 
are added to the clear solution. Ten c.c. of the reagent are added 
to 1 c.c. of the formaldehyde solution in 100 c.c. of water, and, 
after one minute, the mixture is acidified with 20 c.c. of dilute 
acetic acid, external cooling being employed if necessary. The 
liberated mercury is dissolved in 25 c.c. of W/10-iodine (1 ¢.c.= 
0°0015 gram of formaldehyde), and the excess of the latter is 
titrated with NV /10-thiosulphate. 

Hexamethylenetetramine is estimated by heating on the water- 
bath for fifteen minutes a 250 c.c. flask fitted with a reflux con- 
denser, and containing 0°5 gram of hexamethylenetetramine, 
100 c.c. of water, and 10 c.c. of 25% hydrochloric acid. The flask 
is then cooled, the condenser is rinsed and removed, and the flask 
is filled to the mark. The formaldehyde in 10 c.c. of the solution 
is estimated by the preceding method. 

The formalin pastilles used for disinfecting purposes contain 
trioxymethylene, the amount of which (as formaldehyde) is esti- 
mated by adding 0°025—0°03 gram of the powdered pastille to the 
Nessler’s reagent, prepared as described above; 20 c.c. of V/10- 
iodine suffice to dissolve the liberated mercury. The pastilles con- 
tain 99°48% of formaldehyde. C. 8. 


Method for the Separation and Identification of Certain 
Homologous a-Diketones. J. M. Jontin (J. Amer. Chem. Soc., 
1915, 37, 892—896).—The author has observed that pyroligneous 
acid contains considerable quantities of diacetyl, and that the latter 
can be precipitated as the nickel salt of dimethylglyoxime by the 
addition of solutions of nickel chloride, hydroxylamine hydro- 
chloride, and ammonia. On applying this method to the estimation 
of diacetyl in pyroligneous acid, it was found that other ketones, 
homologous with diacetyl, were present, and it was therefore 
necessary to devise a qualitative scheme for their separation and 
identification. 

A method has been worked out for the separation of methyl- 
glyoxal, diacetyl, and methyl ethyl diketone. The nickel salts of 
the dioximes are precipitated, and extracted with ether; the salt 
of methylethylglyoxime is dissolved, together with traces of that of 
methylglyoxime. The residue is extracted with dilute ammonia, 
which dissolves the methylglyoxime salt and traces of the dimethy]- 
glyoxime salt. The full scheme is given in a diagrammatic form, 
showing the various steps to be taken to isolate the pure dioximes 
from a mixture containing minute quantities of their insoluble 
nickel salts. The dioximes are identified by their m. p.’s. E. G. 


Qualitative Separation and Identification of Some Hydroxy- 
methylanthraquinones. E. Monror Bartey (Amer. J. Pharm., 
1915, 87, 145—154)—The common cathartic drugs, senna, 
rhubarb, aloes, and various species of buckthorn, contain a group 
of colour principles—the hydroxymethylanthraquinones, Although 
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the author has not been able to find a reaction which would serve 
to distinguish these drugs from each other, the separated hydroxy- 
methylanthraquinones present differences towards certain reagents, 
these differences being particularly marked in the cases of chryso- 
phanic acid (1: 8-dihydroxy-3-methylanthraquinone) and emodin 
(trihydroxy-2-methyl-9: 10-anthraquinone). To obtain the mixed 
colour principles, the fluid extract of the drug is diluted with 
water, treated with an excess of normal lead acetate, the lead pre- 
cipitate decomposed with sulphuric acid, and the solution extracted 
with benzene. The benzene solution is then extracted successively 
with ammonium carbonate, sodium carbonate, and sodium 
hydroxide solutions, by which means unidentified anthraquinone 
derivatives, emodin, and chrysophanic acid are extracted in the 
order named. The aqueous extracts are acidified separately, ex- 
tracted with ether, and the residues obtained from the ethereal 
solutions examined as to their melting points and colour reactions. 
Chrysophanic acid, as separated from various drugs, is not pure, 
and has m. p. varying from 162° to 191°, whilst emodin has m. p. 
about 250°; aloes emodin, however, has m. p. 216°. The most 
distinctive colour reaction is obtained with sulphuric acid. 
Emodin yields an intense pink coloration, which is not altered by 
dilution with water; the emodin derived from aloes is an excep- 
tion, giving a red-brownish coloration, changing to yellow on dilu- 
tion. Chrysophanic acid gives a reddish-orange coloration, and, 
on dilution, a yellow solution and a yellow precipitate. The sub- 
stance extracted by ammonium carbonate solution from the 
benzene extract yields a violet coloration with sulphuric acid. 
W. P. S. 


Examination of Ofticinal Copaiba Balsam. Ernst DeussEn 
(Arch. Pharm., 1914, 252, 590—600).—Turner’s colour reaction, as 
described in the German Pharmacopeia for the detection of 
gurjun balsam in copaiba balsam, gives quite misleading informa- 
tion. The author has examined twelve samples of Maracaibo 
balsam. According to Turner’s test, two of them were adulterated 
and one was suspect. Optical examination, however, showed that 
none of them was pure. The author’s method of examining 
copaiba balsams is as follows. The solubility in chloroform and in 
absolute alcohol, the density, and the amount of the residue after 
distillation at 100°, give useful information, but the most search- 
ing test is an optical one. The balsam is distilled with steam 
almost as completely as possible, the oil in the distillate is dried 
with sodium sulphate and filtered, and its rotation is determined. 
The values of a, calculated for a 10-cm. tube, must lie between 
—2°5 and —14° if the original balsam was unadulterated ; balsams, 
the oils from which are more or less dextrorotatory, are certainly 
adulterated. 

Adulterated balsams which fail to respond to Turner’s reaction 
may give positive results if the oils are separated and fractionally 
distilled ; one or other of the fractions will respond to Turner’s 
test, as modified by Deussen and Eger (A., 1912, ii, 812). C.S. 


a 
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Plant Micro-Chemistry. V. Calumba Root. QO. TunmAnn 
(Pharm. Zentr.-h., 1914, 55, 775—780).—Many solvents and reactions 
of calumbin, the bitter principle of Calumba root, are described, 
as well as the appearance of the perfect crystals obtained on a 
slide from hot glycerol. Calumbin also crystallises readily from 
ethyl acetate, and can be extracted from the dried drug and 
identified quite speedily under the microscope with the help of 
this solvent. It is also shown how easily the Calumba alkaloids 
can be detected by the formation of the iodide and hydrochloride 
crystals from a few micro-sections of the root. J.C. W. 


Critical Examination of the Most important Methods for 
the Estimation of Prussian Blue in the Cyanide Mud from the 
Bueb Cyanide Washer and in the Gas Purifiers. G. ANDERSON 
(Zeitsch. angew. Chem., 1914, 2'7, 532—535).—Bueb’s method, which 
consists in boiling the cyanide mud with aqueous potassium 
hydroxide, and, after filtering, titrating the acidified filtrate with 
a standard zinc sulphate solution, using ferric chloride as external 
indicator, suffers from the disadvantage of the uncertainty in the 
end-point. Errors, due to different quantities of sulphuric acid 
being added before titration, and to the concentration of the ferro- 
cyanide solution, are, naturally, avoidable by adhering strictly to 
the specified quantities, both in standardising the zinc sulphate solu- 
tion and in the subsequent titration of the filtrate from the mud. 

Drehschmidt’s method (A., 1893, ii, 50) gives somewhat varying 
results, in addition to requiring a number of expensive reagents of 
considerable purity, and is therefore not recommended. In carry- 
ing out the estimation, it is necessary to continue the boiling 
with ammonium sulphate and mercuric oxide for thirty minutes, 
and to ensure that all reagents are free from chlorine. If sulphur 
is present, there is also a danger of the formation of thiocyanate, 
and cyanide thus combined escapes estimation. 

In the Feld-Witzeck method (compare A., 1904, ii, 214), the 
decomposition of the mercuric cyanide is not complete unless a 
considerable excess of soluble chloride is added, and both liquids 
must be boiling when the mercuric chloride is added. With these 
precautions, this method is regarded as the most trustworthy, and 
the following slightly modified procedure is recommended: 
20 grams of cyanide mud are diluted to 100 c.c., and 10 c.c. mixed 
with 1 c.c. of V-ferrous sulphate solution and 5 c.c. of 8N-sodium 
hydroxide in a glass mortar. Fifty c.c. of 3V-magnesium chloride 
are added after five minutes, and the whole washed into a distilling 
flask. After boiling ten minutes, 100 c.c. of boiling W/10-mercuric 
chloride solution are added, followed, after a further ten minutes’ 
boiling,- by 30 c.c. of 4N-sulphuric acid. The liquid is then dis- 
tilled for twenty to thirty minutes, the hydrogen cyanide being 
collected in 20 c.c. of 2N-sodium hydroxide, and titrated with 
silver nitrate. G. F. M. 


The Urease of the Soja Bean and its Application to the 
Quantitative Estimation of Urea. Fritz Eicensercer (Zeitsch. 
physiol. Chem., 1915, 93, 370—377).—The author recommends 
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Marshall’s method for the estimation of carbamide as modified by 
van Slyke (A., 1914, ii, 822). R. V. 8. 


Estimation of Certain Opium Alkaloids by Decomposition 
of their Methoxyl Groups. J. GsE.t and B. Marscwak6 (Zeitsch. 
anal, Chem., 1914, 53, 673 —678).—Zeisel’s method for the estimation 
of methoxyl groups may be applied to the estimation of codeine, 
thebaine, papaverine, narcotine, and narceine. One gram of 
codeine yields 9°774 gram of silver iodide; 1 gram of thebaine, 
1:90 grams; 1 gram of narcotine, 2°266 grams; 1 gram of narceine, 
2°110 grams; and 1 gram of papaverine, 3°187 grams. Narcotine 
and narceine contain, apparently, four methoxyl groups, and not 
three. W. P. 8. 


Possible Source of Error in Some Alkaloidal Assays. 
P. A. W. Setr (Pharm. J., 1915, 94, 585—586).— When alkaloids 
are liberated by ammonia from an aqueous solution of their salts, 
and then extracted with ether, it is essential to wash the ethereal 
solution with water in order to remove any trace of ammonium 
salts, since, on evaporation of the ethereal solution, reaction takes 
place between the alkaloid and any remaining ammonium salt, 
with loss of ammonia and formation of an alkaloidal salt. Titration 
of the residue, therefore, tends to give low results. W. P.S. 


Measurement of the Ferment Action of Yeast by means of 
the Liquid Interferometer, Orromar Wotrr (Chem. Zeit., 1915, 
39, 197—198).—The activity of yeast can be measured by the 


interferometer in exactly the same way as that of diastase (this 
vol., ii, 296), and with even greater exactitude, since the refrac- 
tive indices of sugar and alcohol solutions of the same strength 
show a considerable difference, being for 9°95% solutions 1°34612 
and 1°33839 respectively. The method of procedure was similar 
to that already described, 1 cm. chambers being used in the inter- 
ferometer, and a suspension of 10 grams of the yeast under investi- 
gation in 200 c.c. of water was treated with 10 c.c. of 10% sugar 
solution. One portion was heated at 60° to kill the ferment, and 
was then used as the blank, and another portion placed in a 
thermostat at 28°5° was examined hourly. The liquids were clari- 
fied by centrifugation before placing in the interferometer cham- 
bers. For reasons which still require explanation, considerable 
irregularities were observed during the first hour or so of the 
fermentation, but after this the action was quite uniform, and 
a comparison of the activity of various kinds of yeasts could then 
be accurately accomplished. G. F. M. 


The Hopkins-Cole Reaction for Protein. H. G. D. Bremaun. 
(Biochem. J., 1915, 9, 36—37).—The sulphuric acid used is a factor 
in the success of the reaction; the addition of various reducing 
agents to improve the acid for this purpose was tried, but the 
most satisfactory is granulated zinc. W. D. iH. 


An Improved Hemin Test for Blood. Witttam Beam and 
Gitpert ArTnur Freak (Biochem. J., 1915, 9, 161—170).—Acetic is 
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the best acid to employ; not more than 0°01% of sodium chloride is 
advisable, and for unwashed blood-stains even that is not neces- 
sary. There is no advantage in substituting other salts. In per- 
forming the test, evaporation should be slow, and, provided this 
and other precautions given are followed, the test is very sensitive, 
even with blood-stains years’ old, and to blood heated at 110° or 
mixed with earth, or rusty iron. W. D. H. 


Surface Tension and the Examination of Medicines. P. W. 
Danckwortr (Arch. Pharm., 1914, 252, 502—513).—The author 
applies Traube’s stalagmometric method of measuring surface 
tension to the examination of several important, but not very 
highly active, drugs, such as valerian, rhubarb, black alder, etc., 
for the examination of which, and of medicinal preparations 
obtained from them, there is no method available. By determin- 
ing the change in the drop-number of solutions of night-blue and 
of wool-violet-S produced by the addition of these substances, in- 
formation can be obtained as to the presence of certain anions, 
cations, and other substances. 

The paper is only of a provisional character. C. 8. 


Chemical Analysis of Soils. Avexius A. J. von 'Sicmonp (Bied. 
Zentr., 1915, 44, 76—78; from Intern. Mitt. Bodenk., 1914, 4, 
336).—From the results of analyses by different methods for ascer- 
taining the maximum solubility of soil constituents, the conclusion 
is drawn that it is desirable to employ Hilgard’s method of extract- 
ing soils with hydrochloric acid (D 1°115) on a boiling water-bath 
for one hundred and twenty hours. By this method, in which 
100 c.c. of acid are used with 10 grams of air-dried soil, greater 
amounts of nearly all the constituents are dissolved than by the 
official American method, by boiling for one hour with acid of the 
same strength as that employed by Hilgard, and by the Russian 
method of heating for ten hours on a water-bath with 10% hydro- 
chloric acid. N. H. J. M. 


Chemical Analysis of Soils. E. A. Mitscnerticn (Bied. Zentr., 
1915, 44, 74—76; from Intern. Mitt. Bodenk., 1914, 4, 321).—In 
extracting soils with acid of a given strength the amount of active 
agent is not the same at the end as at the beginning, and will be 
quite different with different soils. It would, therefore, be prefer- 
able to make the acidity of a constant strength at the end of the 
extraction, instead of at the beginning, by adding during the 
extraction so much acid as is used up. The continuous-extraction 
method has the advantage that the dissolved salts, being removed, 
do not interfere. 

As regards a method which will give results in accordance with 
vegetation experiments, it is considered impossible to devise such 
a method until the necessary vegetable-physiological foundations 
have been made. At present these do not exist. N.H. J. M. ° 
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The Principal Series in the Spectra of the Alkali Metals. 
W. Marsuatt Warts «(Phil Mag., 1915, [vi], 29, 775—783).—It 
is shown that the frequency v of the principal series lines in the 
spectra of the alkali metals can be satisfactorily represented by 
the formula v=vg—109675/(m+pu+ce/(m—1))*, in which vp is the 
convergence frequency of the series, u and ¢ are constants, and m 


represents the successive integral numbers, beginning with m=2. 
H. M. D. 


Optical Investigation of the Constitution of Inorganic Salts, 
Acids and Esters. Konrap Scuarrer [with H. Niccemann and 
W. Kou er] (Zeitsch. Elektrochem., 1915, 21, 181—-191).—A study 
of the absorption spectra of sulphur dioxide, sulphurous acid and 
its salts and esters, hypochlorous acid and its salts and esters, 
chlorine dioxide, chlorous acid and the chlorites, and nitric acid, 
nitrates and alkyl nitrates, has been made over a large range of 
concentration and variation of experimental conditions. The 
measurements were made photographically by the Hartley-Baly 
method, and the results plotted as curves, the ordinates of which 
are the logarithms of the thicknesses of the layers, and the abscisse 
the vibration numbers (frequencies). Gaseous sulphur dioxide, at 
pressures of 60—3 mm., possesses a strong absorption band, which 
persists when the gas is dissolved in water, although a little 
broadened in the direction of the ultra-violet; the maximum is 
also moved in the same direction. When these spectra are com- 
pared with that of sodium sulphite, which is of a different nature, 
it is seen that the equilibrium in the reaction SO,+ H,O— H,SO; 
lies strongly to the left of the equation. On neutralising a solu- 
tion of sulphur dioxide with sodium hydroxide, the absorption 
spectrum changes from a selective absorption to a total absorption 
in the ultra-violet. This is little affected by an excess of sodium 
hydroxide, which indicates that sodium sulphite and its ions have 
the same absorptive properties. Sodium hydrogen sulphite shows 
a weak absorption spectrum of the same nature as that of 
sulphurous acid. In the latter case, the hydrogen sulphite was 
obtained by adding the theoretical quantity of sodium hydroxide 
to the acid, but if it is prepared by adding the correct quantity 
of sulphuric acid to the normal sulphite, an entirely different 
absorption spectrum is obtained, which in twenty-four hours had 
changed to the spectrum obtained by the other method of pre 
paration. A solution of potassium pyrosulphite (K,S,0;), when 
freshly prepared, gave a stronger absorption than the hydrogen 
sulphite, but in forty-eight hours the spectrum had become that 
of the latter. Further measurements were made with sulphurous 
acid in the presence of sulphuric acid, and also with solutions of 
80,(OEt)-Et and SO(OEt).. A discussion of the possible signifi- 
cance of the changes im the absorption spectra is entered into. 
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The absorption spectra of hypochlorous acid in water and in 
light petroleum solutions are similar, consisting of a broad band 
in the ultra-violet, which is somewhat weaker in the latter case. 
The ethyl ester shows a similar spectrum in both solvents, so that 
the same constitution is to be applied to hypochlorous acid and its 
ethyl ester. When hypochlorous acid is exactly neutralised by 
sodium hydroxide, a new absorption spectrum makes its appear- 
ance with a broad, deep band, which is further deepened when 
the hydrolysis is driven back by an excess of sodium hydroxide, 
whilst the persistence of the band is increased. The lithium, 
barium, and potassium salts yield similar spectra, so that a 
different constitution is in all probability to be applied to the 
hypochlorites from that adopted for the acid and esters. 

Gaseous chlorine dioxide has an absorption spectrum consisting 
of numerous small bands, which reach into the visible region. 
When dissolved in light petroleum, the spectrum of chlorine 
dioxide is less sharp and a trifle displaced. When dissolved in 
water, the spectrum is practically that of gaseous chlorine dioxide, 
except that some of the narrow bands have joined up, and as 
chloric acid is non-absorbent, it follows that chlorine dioxide 
éxists as such when dissolved in water. The chlorites are non- 
absorbent. 

The absorption spectrum of nitric acid has been measured for 
concentrations from 0°05—23°7N. It is shown that at the lower 
concentrations Beer’s law holds up to about 1/N-solutions. With 
concentrations above this value, a gradual displacement toward 
shorter wave-lengths occurs, and at the same time a decrease in 
the persistence takes place, until eventually the band has dis- 
appeared. The methyl and ethyl esters behave like the concen- 
trated acid, both in the pure condition as liquid or vapour, and 
also in solution in various solvents. The alkali and alkaline earth 
nitrates are like the dilute nitric acid solutions. It appears, there- 
fore, that the NO, group has two constitutions: (1) a form which 
yields selective absorption, which occurs in dilute solutions of 
nitric acid, in the nitrates of strongly electropositive metals, and 
in the nitrate ion; and (2) a form with the end absorption, which 
occurs in concentrated nitric acid and in the esters. The paper 
concludes with a discussion of the connexion between electrolytic 
dissociation and variability of absorption spectra. J. F. S. 


The Form of Ultramicroscopic Silver Particles. R. Gans 
(Ann. Physik, 1915, [iv], 4'7,270—284. Compare A., 1912, ii, 508).— 
The absorption curve for colloidal silver solutions has been calcu- 
lated on the assumption that the particles have the same refractive 
index and absorption coefficient as metallic silver, and that the 
particles 7 be considered to have the form of ellipsoids of 
revolution. The calculation indicates a maximum of absorption 
at A=394 py if the particles are spherical. If ellipsoidal, there 
are two maxima, the distance between which increases with in- 
creasing eccentricity. 

A solution of colloidal silver, prepared from “collargol,” after 
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being subjected to ultra-filtration, was found to exhibit maximum 
absorption at A=412pu. This is considered to indicate that the 
ultramicroscopic particles are approximately spherical in shape. 
The discrepancy between the calculated and observed values of the 
absorption maximum is attributed to the presence in the solution 
of a small proportion of particles of larger size. This interpreta- 
tion is in agreement with the theoretical deduction that for 
spherical particles the absorption maximum shifts towards the 
visible spectrum as the diameter increases. H. M. D. 


The Absorption Spectra of the Dioximines. I. L. A. 
TscnhucaEV and A. GiesKo (Zeitech. anorg. Chem., 1914, 89, 
241-—256).—The metallic dioximines M(D,H,), where 

D=(Fe-no) 
R-C:NO 
(A., 1906, i, 814), are highly coloured. Their absorption spectra 
have now been examined by means of a quartz spectrograph. The 
dioximines of nickel, cobalt, palladium, and platinum exhibit 
absorption in the visible and ultra-violet region, the characteristic 
band having its maximum between 1/A3500 and 4000. The 
a-dioximes themselves have only continuous absorption. 

Of the compounds of methylisobutylglyoxime, the nickel and 
platinum derivatives give distinct absorption bands, the latter 
being displaced towards the red. The palladium curve is inter- 
mediate in position, but only presents a step in place of a band. 
The molecular weight of the dioxime has little influence on the 
absorption. 

When the simple dioximines M(D,H,) are compared with those 
of co-ordination number 6, the absorption bands of the latter are 
found to be displaced towards the red. The compound PtDH,Cl, 
obtained by the action of concentrated hydrochloric acid on 
platinum methylethylglyoximine, has a greatly lowered absorption, 
whilst the band is Tepinced towards the ultra-violet. 

The compounds of tervalent cobalt give a characteristic band, 
nearer to the ultra-violet. The complex cation [Co(NH;),D,Ho| 
has a characteristic band at 4050, which is independent of the nature 
of the anion, but when the negative group enters the inner co- 
ordination sphere, as in [CoCINH,°D,H,] and [CoNO,*NH,°D,Hg], 
the spectrum is altered, the former having no absorption band. 
The replacement of NH, by NO, in the latter compound is almost 
without influence on its spectrum. C. H. D. 


Coloration of Mixtures of Anilines with Aromatic Nitro- 
compounds. E. von Biron and (Mile.) O. M. Morcureva (J. Russ. 
Phys. Chem. Soc., 1914, 46, 1598—1613).—The coloration produced 
on mixing aromatic amines with nitro-derivatives is regarded by 
Noelting and Sommerhoff (A., 1906, i, 157) and by Ostromisslenski 
(A., 1911, ii, 195, 476) as due to the formation of compounds 
between the components of the mixtures. 

The authors have investigated spectrometrically and colorimetric- 
ally sixteen such mixtures, each containing one of seven different 

27—2 


ii. 392 ABSTRACTS OF CHEMICAL PAPERS. 


aromatic amines, and either nitrobenzene or o- or m-nitrotoluene. 
On the assumption that the colour is due to the formation of a 
compound containing one molecule of each of the two constituents, 
the intensity of the colour should be proportional to the amount 
of the compound formed, and should follow the law J=42(1—2), 
where J is the ratio of the intensity of the colour to the maximum 
intensity. This law is obeyed accurately by mixtures of dimethyl- 
aniline and m-nitrotoluene, and approximately by dimethylaniline- 
o-nitrotoluene and ethylaniline-nitrobenzene. With the remain- 
ing mixtures, the curves are displaced to the right or left, so that 
the maximum coloration corresponds with more or less than 
50 mol. % of the amine. Ostromisslenski’s spectrophotometric 
measurements of mixtures of aniline and nitrobenzene showed that 
the maximum absorption corresponds with z=0°5, but the cooling 
curve of the system does not indicate the formation of a compound, 
and the authors regard the existence of the compound, 
Ph-NO,,NH,Ph, as not proved. 

The coloration-composition curves show that, with different mix- 
tures, the maximum coloration corresponds with concentrations of 
the amine varying from about #=0°3 to +=0°65, and that the 
position of the maximum is influenced more by the composition 
and structure of the amine than by those of the nitro-compound. 
Consequently, it would be necessary, supposing the coloration to 
depend on the formation of a compound, to make the improbable 
assumption that the compositions of such compounds vary in 
almost every case; further, in many cases the compositions would 
scarcely correspond with stoicheiometrical proportions. 

A connexion appears to exist between the displacement of the 
coloration-composition curve and the relative volumes of the com- 
ponents of the mixture. When the molecular volume of the nitro- 
compound is greater than that of the amine, the maximum usually, 
but not invariably, corresponds with a solution containing more 
than 1 mol. of the amine per mol. of the nitro-compound, and 
inversely. 

All the mixtures containing nitrobenzene are more highly 
coloured than those containing m-nitrotoluene, and these more 
highly than mixtures in which o-nitrotoluene occurs. The proximity 
of the methyl- and nitro-groups in the ortho-position apparently 
weakens the influence of the nitro-compound on the amine. 

z. H. P. 


The Absorption Spectra of the Vapours and Solutions of 
Anisole, Phenetole and Various Derivatives. Joun Epwarp 
Purvis (T., 1915, 107, 660—667).—The influence of substitution 
in the benzene nucleus on the nature of the light absorption has 
been further examined by comparative observations on the absorp- 
tion of anisole, p-bromoanisole, phenetole, fluorophenetole, 
p-bromophenetole, o- and panisidines, o- and p-phenetidines, 
p-azoxyanisole and pazoxyphenetole. 

The results obtained with anisole and phenetole show that the 
introduction of an aliphatic group does not alter the character of 
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the absorption, although the bands are not so sharp as those of 
phenol. When fluorine or bromine is introduced in the nucleus, 
there is a diminution in the number of the finer bands. The bands 
observed are much wider and more diffuse, especially in the 
bromine derivatives. This is supposed to be due to the damping 
and neutralisation of the fundamental oscillations of the nucleus. 
When the amino-group is introduced, the complex oscillations are 
completely neutralised, and a single large absorption band takcs 
the place of the numerous bands exhibited by aniline and phenol. 
The absence of the vapour bands from the solution spectra, and 
the greater width and diffuseness of the solution bands, are sup- 
posed to be the result of an association of the molecules brought 
about by the solvent. The effect of this is more obvious when two 
benzene groups are present in the molecule, as in the azoxy-com- 
pounds. These have a simpler absorption spectrum than that 
shown by anisole or benzene. H. M. D. 


The Absorption Spectra of the Isomerides of Ammonium 
d-a-Bromocamphor-8-sulphonate. JoHNn Epwarp Purvis (T., 1915, 
107, 643—644).—The two isomerides of ammonium d-a-bromo- 
camphor-f-sulphonate described by Pope and Read (T., 1914, 105, 
800), for which [M]n, 54¢;=371° and 176° respectively, show no 
difference either in their general or specific absorptions. It is 
suggested that the rotation has its origin in the spaces and stresses 
between the asymmetric carbon atom and the groups of atoms 
with which it is in combination, whereas specific and general 
absorption are produced by electronic vibrations set up by the 
radiant energy from the source of light. The supposition that 
the CO-group is the primary centre of oscillation is supported by 
the fact that camphoroxime has no specific absorption band in the 
ultra-violet region. H. M. D. 


Absorption Spectra and Constitution of Benzene 
Derivatives. V. Dialdehydo-, Dinitro-, and Aldehydonitro- 
benzenes. N. A. Waniascuko and (Mile.) M. V. Boxtina (J. 
Russ. Phys. Chem. Soc., 1914, 46, 1741—1780).—It has been 
shown (A., 1910, ii, 1015; 1911, ii, 2) that, in many of its deriv- 
atives, the benzene nucleus exists in the isomeric a- and ¢-con- 
ditions. The phenolic ¢-structure occurs, preferably, in com- 
pounds containing the auxochrome groups, Me, OH, OMe, and 
NH,, in immediate union with the carbon atoms of the benzene 
ring (A., 1914, ii, 231). This condition of the benzene nucleus is 
characterised by a spectrum with a single, more or less wide and 
deep, band, with the maximum absorption between 1/A=3200 
and 3800. In cases where an unsaturated atom or atomic group- 
ing is connected with the benzene nucleus by way of some other 
atom, as in the chromophoric groups, CHO, NO,, etc., the a-form 
of the benzene ring predominates, the spectrum in this instance 
being characterised by two absorption bands, a, and a), with 
maxima at 3700—4000 and 2950—3200 respectively. 

Investigation of the absorption spectra of o-, m-, and 
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pedialdehydo-, dinitro-, and aldehydonitro-benzenes shows that 
these contain three bands, and that in all cases the character of 
the absorption of the mono-substituted derivative, benzaldehyde in 
the first instance and nitrobenzene in the last two, is maintained. 
Since the molecules of these mono-substituted compounds oscillate 
between the a- and ¢-forms, the same should be the case with the 
disubstituted derivatives. The influence of the introduction of 
the second aldehydic or nitro-group is exerted principally in chang- 
ing the intensity of the absorption, and only comparatively slightly 
in displacing the bands towards one or the other end of the 
spectrum ; their effect is consequently similar to that of a methyl 
or acetyloxy-group (A., 1911, ii, 2). The second aldehydic or 
nitro-group, however, ‘influences greatly the intensity of the 
a-band in all three isomerides, and that of the a,-band in meta- 
derivatives, whilst the methyl and acetyloxy-groups, owing to their 
auxochromic character, assist more especially the development of 
the phenolic band with the meta- and para-isomerides. 

In the dihydric phenols and the phenylenediamines, the similar 
auxochrome groups give absorption spectra of the phenolic type, 
and consequently resembling those of the corresponding mono- 
substituted derivatives, phenol and aniline, the influence of the 
second group being shown only in the changed intensity and dis- 
placement towards the red end of the spectrum of the ¢-band. 
When different auxochromes are present, as in the o- and 
p-anisidines and in paminophenol, the spectra retain the phenolic 
type of absorption (compare Baly and Ewbank, T., 1905, 87, 
1353). These relations are similar to those now found for similar 
or different anti-auxochromic or chromophoric groups, CHO and 
NO,. Thus, a second chromophoric, or even a strong auxochromic, 
group exerts only a feeble auxochromic influence on the benzene 
ring, the general character of the absorption being essentially that 
of the monosubstituted derivative. Only by a combination in the 
benzene ring of the chromophoric groups, CHO and NO,, with the 
strong auxochromic groups, OMe, OH, ONa, or NH,, is a change 
wrought in the type of the absorption, in consequence of particu- 
larly marked one-sided development of the a,-band with ortho- 
isomerides, or of the phenolic band with para-isomerides, and of 
a more or less considerable displacement of the absorption towards 
the red end of the spectrum; the meta-isomerides occupy an inter- 
mediate position, but are the nearer in their spectra to the ortho- 
compounds. 

It has been pointed out previously that these changes are not 
conditioned by quinonoid rearrangement, and this view is now 
confirmed by examination of the absorption spectra of the salts 
of the aci-nitro-compounds. The formation of the sodium salt with 
one nitro-group of m-dinitrobenzene and with the two nitro-groups 
of oa-dinitrobenzene, is accompanied by displacement of the 
@-absorption band towards the red by 1/A1200—1400; when the 
salts of m- and o-nitrophenols are formed, the change amounts to 
1/A500—650 in the same direction. 

According to their relative positions, the aldehydo- and nitro- 
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groups exhibit varying reactivities. The most nearly equilibrated 
systems with the least reactive groups are m-dialdehydo- and 
m-dinitro-benzenes. The ortho- and para-isomerides, on the other 
hand, show a certain tension in their molecules and increased 
reactivity of their substituent groups, the second group, under the 
influence of an alkyloxide, striving to approach the auxochromic 
group, as in terephthalaldehyde, or even replacing the auxochromes 
by alkyloxy-groups, as with the dinitrobenzenes; these molecules 
thus tend to form more stable ring systems with chromophoric and 
auxochromic groups. T. H. P. 


Absorption Spectra and Constitution of Benzene 
Derivatives. VI. Tautomerism of Acetanilide. N. A. 
WatiascHko and (Mile.) M. V. Bottrna (J. Russ. Phys. Chem. Soc., 
1914, 46, 1780—1787. Compare preceding abstract).—The 
authors have compared the absorption spectra of acetanilide, 
methylacetanilide, which is known to possess the normal structure, 
acetanilide methyl ether and ethenyl-o-phenylenediamine. The 
spectral curve of acetanilide resembles that of methylacetanilide 
far more closely than it does that of acetanilide methyl ether, the 
amidic structure of free acetanilide being thus confirmed. 

The upper part of the curve for acetanilide in alkaline solution 
occupies a position intermediate to those of the curves for 
acetanilide in neutral alcohol and for acetanilide methyl ether, 
being nearer to the curve for the latter. According to Hantzsch 
(A., 1897, i, 399), in the formation of salts of acid amides, the 
sodium hydroxide or ethoxide first combines, with formation of an 
unstable product, NH,-CR(OEt)-ONa, this then losing water or 
alcohol and giving NH:CR-ONa, in which the metal is united to 
oxygen. That this is the case, excepting in a few instances, is 
shown also by Wheeler’s results (A., 1900, i, 492). The conclusion 
is therefore drawn that, in a 2N-solution of acetanilide in 
N-sodium ethoxide solution, the acetanilide is partly converted 
into the salt, with formation of the imidic modification, whilst 
0°002—0°0002N-solutions of acetanilide in sodium ethoxide solu- 
tion of normal concentration may contain only the initial product 
of combination with the alkyloxide. 

Thus, in neutral alcoholic solution, acetanilide possesses only the 
amidic structure, whereas in alkaline solution in presence of excess 
of alkyloxide it may undergo partial conversion into the imidic 
type, with formation of the salt. 

The ordinary amidic formula for acetanilide, NHPhAc, does 
not, however, explain the anti-auxochromic action of the acetyl 
group, since, according to this formula, the carbon atom of the 
carbonyl group is strongly saturated by the oxygen atom, and 
cannot acquire any marked affinity from the nitrogen. The 
spectroscopic data are in best accord with the formula, 


O 
OMe<V Ph’ 
proposed by Smedley (T., 1909, 95, 233) to explain the low re- 
fractometric constant of nitrogen in acid amides. T. H. P. 
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Absorption Spectra and Constitution of Benzene 
Derivatives. VII. Mono-and Di-acetoxybenzenes, Phenylene- 
diamines and their Diacetyl Derivatives, and Certain 
w-Derivatives of Toluene. N. A. WattascuKo and (Mille.) M. V. 
Bottina (J. Russ. Phys. Chem. Soc. 1914, 46, 1788—1822. 
Compare preceding abstracts)—The results obtained previously 
lead the authors to suppose that atoms or groups requiring from 
the carbon atoms of the benzene nucleus more affinity than a 
hydrogen atom lead to a phenolic structure of the molecule, 
characterised by a more or less highly developed absorption band. 
It is assumed, further, that each atom possesses a definite amount 
of affinity, distributed between its linkings with other atoms. If 
one of the latter requires a large quantity of affinity, less will 
naturally remain for the others. Consequently, any change in the 
degree of saturation of a group will be felt in its influence on 
the benzene ring and on the absorption spectrum, and it may be 
expected that a sufficiently strong mutual action between the sub- 
stituent groups will result in the conversion of an absorption 
spectrum into one of another type. These considerations have been 
applied to the study of the more or less highly saturated character 
of the meta-orientated or chromophoric groups. Two cases are 
examined: (1) the depression of the influence of strongly auxo- 
chromic groups by saturation of their atoms by acetyl groups, as 
shown in the absorption spectra of the acetyl derivatives of mono- 
and di-hydric phenols and mono- and di-aminobenzenes; (2) the 
absorption spectra of certain toluene derivatives obtained by re- 
placing the hydrogens of the methyl group by more or less marked 
auxochromes, as, for instance, in the conversion of the feeble auxo- 
chromic methyl group into the chromophoric aldehydic group. 

In the case of acetoxybenzene, the influence of the acetoxy- 
group results in the appearance of the a,-band, the absorption 
spectrum approximating to the benzaldehyde type. Introduction 
of a second acetoxy-group in the meta-position causes marked 
intensification of the a,-band, just as in the conversion of benz- 
aldehyde into m-dialdehydobenzene. From the results obtained 
with dialdehydo- and dinitro-benzenes, it would be expected that 
the ortho- and para-isomerides would exhibit still greater develop- 
ment of the a,-band, the type of the absorption being that of the 
monosubstituted compound. This is, however, not the case, since 
the a,-band is not intensified in the ortho- and para-compounds, 
but with o-diacetoxybenzene is only onethird as strong as in 
acetoxybenzene. The conclusion is drawn that the acetoxy-groups 
must differ in some way, and it is supposed that these groups have 
a structure similar to that suggested for the carboxyl group by 
Smedley (T., 1909, 95, 231; compare Briihl, T., 1907, $1. 115), 
and assumed also by Lowry and Southgate (T., 1910, 97, 912) 
and by Bielecki and Henri (A., 1914, ii, 7) for the carbonyl group 
of ketones. — by assuming the acetoxy-group to have the 


structure OMeC with neutralised residual valencies is it 
Oo— 
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possible to explain the known anti-auxochromic influence of 
acetylation, since, according to the ordinary configuration, the 
hydroxylic oxygen is combined with an already saturated carbon 
atom, and should, therefore, possess a large store of residual 


affinity. According to the formula CrHon41°0<9>K, assigned 


by Hantzsch and Scharf (A., 1914, ii, 5) for salts of acids, the 
residual affinity of the carbonylic oxygen is satisfied by the group 
combined with the carboxyl. In the cases here considered, this 
formula is quite inapplicable, as such a carboxyl group should take 
from the carbon atom of the ring more affinity than a hydrogen 
atom, and should therefore have a stronger auxochromic effect. 
It is supposed, then, that acetoxybenzene has the structure 


O 
CHC? j, 
No-Ph 

and the occurrence of such groupings in she meta-position would 
favour the anti-auxochromic action. With the ortho- and para- 
isomerides, the positions are less favourable, the carbon atoms of 
the ring requiring more affinity from the hydroxylic oxygen, so 
that more or less neutralisation of the residual affinities by the 
carbonylic oxygen would prevail; these groups would then approxi- 
mate to the ordinary formula, and the phenolic condition would 

predominate in the molecule. 

The conversion of aniline into acetanilide is accompanied by a 
change in the absorption spectrum similar to that observed when 
phenol undergoes an analogous transformation, except that the 
a,-band is less sharply marked, the ¢-band is diminished fourfold 
in comparison with phenol, and the a,-band, already present with 
aniline, shows increased development, and is imposed on the 
phenolic band. 

Considerations similar to those given above for the acetoxy- 
benzenes are valid also with the diacetyl derivatives of the 

Oy ye 
phenylenediamines. The groups CHyCC | and CHy CC | 
U: NH: 


exert similar effects on the benzene ring, these effects being greater 
in the meta-disubstituted derivatives than in the monosubstituted 
compound, and greater still in the ortho- and para-isomerides, with 
which the phenolic constitution predominates. 

The absorption spectra of toluene, benzyl chloride, benzylidene 
chloride, benzotrichloride, benzylamine, and _ benzantialdoxime 
have also been investigated. The results show that replacement 
of the hydrogen atoms of the methyl group in toluene by groups of 
unsaturated atoms, or groups taking from the methane carbon atom 
more affinity than hydrogen does, is accompanied by change of 
the absorption spectrum of the toluene in the direction of the 
benzaldehyde type. This effect is weak in the case of chlorine, of 
which, at least, two atoms are required, whilst a single hydroxyl 
or amino-group is sufficient to cause the change. Introduction of 
a second hydroxyl group, or replacement of two hydrogen atoms 
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of the methyl by an oxygen atom or a hydroxyimino-group, merely 
causes considerable intensification of the absorption without alter- 
ing its type. By replacement of the oxygen atom of benzaldehyde 
by two acetoxy-groups, part of the affinity of the oxygen is re 
moved, and the absorption exhibits diminished intensity, but is 
unaltered in type. If, as occurs when benzylamine and benz- 
aldoxime form salts, the saturation of the substituent groups goes 
so far that the groups require less affinity than hydrogen does 
from the methyl carbon atom, and so render this more unsaturated 
than in toluene, the type of the absorption undergoes change, with 
formation of the phenolic band (compare “inversion of auxo- 
chromes,” Kaufmann, “Die Valenzlehre,”’ Stuttgart, 1911, 522). 

The results described in earlier papers show that the series of 
changes represented by the scheme 

C,H, —> C,H;Me —> Me-C,H,Me —> Ph-OMe —> Ph-OH 
corresponds with a gradual change in the character of the absorp- 
tion spectrum. It is now evident that similar relations hold for 
the series CsH, —>Ph:CH,-OH —> Ph-CH(OEt), —> Ph-CHO 
and C,H, —> Ph-CH-NH, — Ph°'CH:N-OH. It may be sup- 
posed that the two established types of absorption spectrum enter, 
in a very feeble form, into the composition of the benzene spec- 
trum, and that, in addition to vibrations constituting the unbroken 
ring of the benzene molecule, the latter exhibits other vibrations 
which are developed in three groups, corresponding with the a,,, 
¢-, and a,-bands. Introduction of substituents into the nucleus 

roduces more or less marked intensification and retardation of 
the vibrations. Groups requiring more affinity than hydrogen are 
characterised by vibrations giving the phenolic absorption band, 
the other vibrations being changed in one or the other direction 
in so far as they are connected with the first; the spectra obtained 
are of the phenolic type, sometimes with the a,;band. If the sub- 
stituent groups require less affinity than hydrogen, intensification 
and retardation of all three groups of vibrations occur, with forma- 
tion of absorption spectra containing three bands. T. H. P. 


Absorption Spectra and Constitution of Benzene 
Derivatives. VIII. Benzantialdoxime and Benzsynaldoxime. 
N. A. Wattascuko (J. Russ. Phys. Chem. Soc., 1914, 46, 1822—1830. 
Compare preceding abstracts)—The spectra of the two isomeric 
benzaldoximes do not give identical curves, and the results of 
Stewart's investigations with mesaconic and citraconic acids, 
according to which the more symmetrical molecule shows the 
greater absorptive power (T., 1907, 91, 208; compare also Magini, 
A., 1904, ii, 107), are confirmed only as regards part of the curves. 
As far as nearly 1/A100, the syn-oxime exhibits the greater 
absorption, but with a thickness of about 10,000 mm. the curves 
intersect, the anttoxime showing the greater absorption in the 
region of the ¢-band, and displacement of the a,-band towards the 
red end of the spectrum. The greater absorption of the syn-oxime 
in the upper part of the curve probably corresponds with the lack 
in the spectra of the oximes of the a,-band of benzaldehyde. 
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These differences in intensity and position of the bands are 
increased under the influence of varying proportions of sodium 
ethoxide. This observation is in agreement with Hantzsch and 
Hartung’s investigations on the isomeric benzilmonoximes and 
pnitrobenzaldoximes (A., 1910, i, 474), but the explanation 
advanced by these authors is inapplicable in the present case, since 
the isomeric benzaldoximes contain no negative groups. The most 
probable explanation is furnished by Beck and Hase’s view (A., 
1907, i, 825), according to which syn-aldoximes are capable of 
existing in two tautomeric forms al | ioe d RO"HSo the latter 

* N-OH**" NH 
being preferred (compare Forster and Dunn, T., 1909, 95, 425; 
Nelson and Falk, A., 1909, i, 349). T. H. P. 


The Fluorescence and Resonance Radiation of Sodium 
Vapour. {f. Hon. R. J, Srrurr (Proc. Roy. Soc., 1915, [A], 91, 
388—395).—It has been shown previously (compare A., 1914, ii, 
599) that sodium vapour, which has been stimulated to emit the 
line spectrum by electric discharge, carries its luminosity over a 
distance of several centimetres when the vapour is distilled away 
from the region of discharge. The resonance radiation excited by 
the light emitted from a sodium flame is not sufficiently persistent, 
however, to be carried along when the vapour is distilled away 
from the region of excitation. This difference in the behaviour of 
the emission centres emphasises the distinction between electrical 
and fluorescent excitation. The behaviour of sodium vapour is in 
striking contrast with that of mercury vapour, for it has been 
found that the line A 2536 of mercury persists for some time, 
whether it is excited optically or electrically. 

The resonance radiation of sodium vapour is absorbed completely 
by a layer of sodium vapour which is quite transparent to white 
light. 

If the excited vapour is placed in a magnetic field, the resonance 
radiation changes in intensity. With an exciting flame of low 
intensity, the radiation diminishes with increasing strength of the 
field, but if the exciting flame is of high intensity, the radiation 
increases to a maximum, and then diminishes. 

Changes in the intensity of the resonance radiation are also 
observed if the exciting flame is acted on by a magnetic field. 
The magnetic field reduces the radiation if the exciting source is 
weak, and increases the radiation if the sodium flame is of high 
intensity. 

The magnetic effects can be explained in terms of the Zeeman 
resolution of the D-lines, and the width and structure of these lines 
as emitted by the flames used in the experiments. H. M. D. 

“ 


Pasteur’s Principle of the Connexion Between Molecular 
and Physical Asymmetry. I. fF. M. Jarcer (Proc. K. Akad. 
Wetensch. Amsterdam, 1915, 17, 1217—1236).—The author discusses 
the significance which must be attached to the term molecular 
asymmetry and the conditions which determine the occurrence of 
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mirror-image isomerides and the formation of enantiomorphic 
crystals. According to Werner (compare A., 1912, i, 166), mole- 
cular asymmetry is not primarily determined by the inequality 
of the substituents, but by the spacial arrangement. With this 
idea in view, the author has investigated the optical activity of 
the luteo-triethylenediaminecobaltic salts of the type [Co eng]Xs, 
where en represents NH,*CH,°CH,*NH,, including the d- and 
l-bromides, iodides, nitrates, perchlorates, and thiocyanates. The 
salts are characterised by very high rotation dispersion, but change 
of temperature has little influence on the rotating power. The 
rotation of the bromides, iodides, and perchlorates is greater than 
that of the nitrates and thiocyanates. 

allisation experiments have shown that the d- and Lsalts 
yield hemihedric crystals in the case of the nitrate and perchlorate, 
but no evidence of hemihedry was obtained with the other salts 
examined. On the contrary, the crystallographic evidence afforded 
by the iodides and thiocyanates favours the view that the two 
antipodes are holohedral. 

The observations indicate that the asymmetric spacial configura- 
tion, although always associated with optical activity, is not of 
necessity accompanied by enantiomorphism of the crystalline forms. 
It is supposed that the optical activity is mainly determined by the 
spacial configuration, whilst the enantiomorphism is dependent on 
chemical differences in the substituents. The case of a compound 
containing an asymmetric atom is particularly favourable to the 
appearance of both properties. H. M. D. 


The Distribution of Energy in the Radiation from the 
Uviol-glaes Lamp. ArtTHuR JowN Atimanp (T., 1915, 107, 
682—688).—-The distribution of energy in the radiation emitted 
by a Schott mercury Uviol-glass lamp has been determined by 
direct measurement of the intensity of the different bands by 
means of a thermopile. The light was resolved by means of a 
Hilger monochromatic illuminator, and the thermopile current 
measured with the aid of a Paschen galvanometer. 

The intensities of the bands, referred to the blue band=1, are 
compared with the corresponding values (in brackets) obtained by 
Winther, who used a fluorometer for the energy measurements 
A., 1913, ii, 458). The numbers obtained are: A571 up, 0°27, 
—); A541, 0°73, (—); A436, 1°00, (1°00); A405, 0°56, (0°29); 
A362, 0°42, (0°25); A313, 0°17, (0°045). On comparison of the 
results with those obtained for the quartz lamp by Ladenburg 
(Phystkal. Zeitsch., 1904, 5, 525), it is found that the relative 
intensities of the blue (A 436) and violet (A405) bands are approxi- 
mately the same for the two lamps, but that the intensities of the 
ultra-violet and of the green and yellow bands relative to the blue 
are much smaller for the Uviol than for the quartz lamp. 

By applying the results to the data obtained by Luther and 
Forbes (A., 1909, ii, 632) in the investigation of the photochemical 
oxidation of quinine by chromic acid, it is found that the ratio of 
the intensities of the bands A 406 and A362 is 1°00: 0°75, which is 
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in good agreement with the corresponding ratio of the velocity- 
coefficients, 1°00: 0°82. This would seem to show that the reaction 
velocity is proportional to the absorbed energy, and independent 
of the frequency of the light. H. M. D. 


The Absorption of Homogeneous f-Rays. R. W. VaRDER 
(Phil. Mag., 1915, [vi], 29, 725—733).—A powerful beam of 
approximately homogeneous f-rays of known velocity was obtained 
by arranging a tube of radium emanation and two slits on the 
circumference of a circle in a known uniform field. The absorp- 
tion in aluminium of rays of various velocities was observed. An 
approximately linear relation was found to hold between the 
ionisation and the thickness of aluminium traversed, and the thick- 
ness of aluminium at which the radiation is completely absorbed 
may be considered the “range” of the B-rays. The range varies 
approximately linearly from about 0°01 cm. for rays for which 
Hp is 2000 to 1°4 cm. for rays for which Hp is 11,500. The linear 
character of the absorption curve in aluminium results from a 
chance balancing of the scattering of the A-particles and the 
diminution of their velocity. In the case of paper, where scatter- 
ing is small, the absorption curve is concave; in the case of 
platinum and tin, where the scattering is large, the absorption 
curve is convex towards the origin. The results, as regards the 
range of the B-rays, are considered with reference to a mathe- 
matical theory worked out by Bohr. F. 8. 


Absorption in Lead of the y-Rays Emitted by Radium-B 
and Radium-C. H. Ricnarpson (Proc. Roy.” Soc., 1915, [4], 91, 
396—404. Compare Rutherford and Richardson, A., 1913, ii, 
461).—The curves representing the absorption of the y-rays emitted 
by radium-B and -C have been determined. Analysis of the 
curves shows that the radiation from radium-B consists of three 
types, for which »=1°5, 6°0, and 46 respectively. The percentage 
ionisation produced in methyl iodide vapour by these three groups 
of rays was found to be 12, 26, and 62 respectively. In the case 
of radium-C, it was found that about 85% of the ionisation was 
due to very penetrating rays, for which »=0°5, the residual effect 
being due, apparently, to rays of the same character as those 
emitted by radium-B. 

_The investigation of the absorption of the rays in elements of 
high atomic weight has shown that the rays behave differently 
from the characteristic rays emitted by elements of low atomic 
weight. The absorption coefficient is not abnormally high when 
the atomic number of the absorber is slightly less than that of the 
element emitting the radiation. H. M. D. 


The Corpuscular Radiation }] Liberated in Vapours by 
Homogeneous X-Radiation. H. Moore (Proc. Roy. Soc., 1915, 
[A], 91, 337—345).—In a previous paper (A., 1914, ii, 88), it has 
been shown that the number of corpuscles given out by an atom 
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of carbon or oxygen under the influence of X-rays is the same, 
whether the atom is in combination or not. Further experiments 
have been made to ascertain whether this relation holds good for 
other elements. 

The corpuscular radiation which is liberated per centimetre by 
a homogeneous (copper) X-ray beam of unit intensity has been 
determined by observations on nitrous oxide, carbon dioxide, 
ammonia, carbon disulphide, chloroform, hydrogen chloride, and 
carbon tetrachloride. The values, when reduced to a gas pressure 
of 76 cm., show the existence of additive relations in that the 
corpuscular radiation in a gas (air=1) can be represented as the 
sum of the atomic corpuscular radiations of the constituent 
elements. The atomic constants (atomic corpuscular radiations) 
have the following values: carbon, 0°2; nitrogen, 0°34; oxygen, 
0°62; sulphur, 10°9; chlorine, 14°7. These numbers are approxi- 
mately proportional to the fourth power of the atomic weights. 

Since recent observations have shown that the coefficient of 
absorption of a beam of X-rays in a gas is proportional to the 
quantity of corpuscular radiation emitted, it follows that the 
X-radiation absorbed by an atom will also be proportional to the 
fourth power of its weight. Since the above relation between the 
X-ray absorption and the emission of corpuscular radiation also 
holds for solid elements, it should be possible to calculate the 
absorption coefficient for any substance provided its homogeneous 
radiation is not excited. H. M. D. 


The Effects of Different Gases on the Electron Emission 
from Glowing Solids. Frank Horton (Proc. Roy. Soc., 1915, 
[A], 91, 322—337. Compare A., 1914, ii, 794).—Further experi- 
ments have been made to test the theory that the emission of 
electrons from strongly heated substances is due to chemical action 
(compare Fredenhagen, A., 1913, ii, 903; Gehrts, ibid., 1005). 
With this object in view, measurements have been made of the 
ionisation produced by Nernst filaments heated in air, oxygen, 
nitrogen, and hydrogen. The filaments were heated by means of 
an alternating current at 1525°, and the variation of the 
thermionic current with the pressure of the surrounding gas for 
a fixed difference of potential, and also the variation of the current 
with the potential difference at constant gas pressure, were 
observed. 

At low pressures, the thermionic current from a given filament 
is practically independent of the surrounding gas. The fact that 
the electron emission has the same value in oxygen and in hydrogen 
is considered to prove that the phenomena cannot be attributed 
to chemical action between the heated cathode (the Nernst fila- 
ment) and the gas surrounding it. 

At higher temperatures, the thermionic currents vary consider- 
ably, but this is attributable to the production of ionisation by 
the collision of gas molecules. 

In the case of a platinurfi cathode, hydrogen seems to exert a 
definite influence in that the electron emission is greatly increased 


GENERAL AND PHYSICAL CHEMISTRY. ii. 408 


by this gas. This effect is probably connected with the fact that 
hydrogen is absorbed by the platinum. H. M. D. 


An Investigation of the Photographic Effect of Recoil Atoms 
A. B. Woop and A. I. Sreven (Proc. Physical Soc., London, 1915, 
27, 189—192).—Since the ionising, phosphorescent and photo- 
graphic action of a-rays cease together, and are probably all due 
to the same cause, and since the recoil-atoms possess strong ionising 
power, the attempt was made to see if the latter would affect a 
photographic plate. Polonium was used, since its recoil-atom is 
inactive. Examination of the effects produced (1) by both 
a-particles and recoil-atoms in a vacuum, (2) by a-particles alone, 
the recoil-atoms being absorbed by gas in the apparatus, showed 
a slightly denser image in the former case, but the effect may be 
due to the scattering of the a-particles in the latter case. In a 
second method, both a-particles and recoil-atoms were magnetically 
deviated. It is known that the former are deviated to twice the 
extent of the latter. No effect of the recoil-atoms on the photo- 
graphic plate could be detected. Schumann plates, consisting of 
a thin film of silver chloride on glass, as well as ordinary gelatin- 
coated plates, were tried. So experiments designed to detect a 
phosphorescence by the recoil particles on a zinc sulphide screen 
also gave inconclusive results. F. §. 


Lead and the End Product of Thorium. II. Arrnur 
Hotmes and Ropert W. Lawson (Phil. Mag., 1915, [vi], 29, 
673—688. Compare this vol., ii, 5).—A careful selection of pre- 
ceding analyses and a variety of assumptions lead to the con- 
clusion that the half-period of thorium-#, the isotope of lead 
derived from thorium, is about a million years. The ques- 
tion whether bismuth is an end-product of the thorium series is 
discussed at length, as also are the atomic-weight determinations 
carried out on the lead from radioactive minerals, the nature of 
the possible end-product of the actinium series, and the problem 
of determining the geological age of minerals. F. 8. 


A New Type of Ion in the Air. J. A. Poxiock (Phil. Mag., 
1915, [vi], 29, 636—646)—The characteristics of an ion in the 
air, having a mobility jntermediate between that of the small 
gas ion and the large Langevin ion, are discussed. Below a 
pressure of water vapour of 17 mm., both intermediate and large 
ions co-exist in air, but above 17 mm. only the large ion is found. 
The mobility of the new ion is a function of the water-vapour 
pressure rather than of the relative humidity, and decreases rapidly 
with increase of the vapour pressure. It is suggested that the 
intermediate ion consists of a rigid nucleus enveloped by a dense 
atmosphere of water vapour. At a certain critical pressure, the 
vapour adsorbed assumes the liquid state, rapid condensation 
ensues, and the large ion is produced. The intermediate ion is a 
striking illustration of the two modes of condensation of water 
vapour (Trouton, Proc. Roy. Soc., 1907, 79, 383), the latter con- 
densing on solid surfaces first as an atmosphere of water molecules, 
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which, at a certain degree of humidity of the atmosphere, changes 
abruptly to the liquid condition. F. 8. 


Electromagnetic Inertia and Atomic Weight. J. W. 
Nicnotson (Proc. Physical Soc., London, 1915, 27, 217—229).—By 
mathematical reasoning, a formula is deduced for the combined 
mass of two electrical charges when in proximity to one another. 
If it be supposed that the mass is of electromagnetic origin, both for 
the positively as well as the negatively charged parts of the atom, 
the mass is not the sum of the masses of the individual charges 
when far apart. For two charges ¢,, ¢), of radii a,, a, at distance 
apart A, the mass is given by 2/3c?(e,?/a, + ¢,2/a.+3e,¢,/A) (that 
for a single charge being 2/3c®(e?/a)), where ¢ is the velocity of 
light. The mass increases when two charges of like sign are 
brought closer, but decreases if the signs of the charges are oppo- 
site. The above result can be extended to any number of charges. 
In the production of one isotope from another by the expulsion of 
one a- and two 8-particles, the atom should suffer a loss in mass 
less than that of the helium atom expelled, but the difference is 
very small. When, in course of radioactive changes, the product 
occupies a place in the periodic table different from that occupied 
by the parent, the change of mass should be much greater. It is 
calculated that the atomic weight of lead derived from radium 
should be less than the calculated value, 205°98, by 1°65 a/A, where 
a is the radius of the electron and A is the mean distance between 
the a-particles in the atom. In the case of lead from thorium, the 
difference should be 2°40 a/A. From a value given by Soddy 
(Nature, February 4th, 1915) for the atomic weight (? density) 
of lead from thorite, 207°64, it is calculated that A/a in the thorium 
atom is approximately 3. Thus, the mean distance apart of the 
a-particles in a thorium atom appears to be comparable with the 
radius of the electron. On the supposition that all lead is derived 
from thorium and uranium, the atomic weight, 207°10, leads to 
the view that three-quarters is derived from thorium and one- 
fourth from uranium. Other deductions from the formula are 
considered. F. 8. 


The Decomposition of “Crude Sulphates”’ in the Preparation 
of Radium by Calcium Carbide and, Mixtures of Calcium 
Carbide and Calcium Hydride. E. Ester and W. BeEnper 
(Zeitsch. anorg. Chem., 1914, 88, 255—264. Compare A., 1913, 
ii, 546, 904).—Reduction of the sulphates with carbon is only 
complete when the mixture consists of nearly pure barium and 
radium sulphates. Crude products containing much silica are very 
imperfectly reduced. The powdered material is heated with 
powdered carbon, and rapidly added to hot dilute hydrochloric 
acid, hydrogen sulphide being expelled as rapidly as possible by 
boiling. 

Caleum carbide readily reduces the sulphates, approximately 
according to the equation MSO,+4CaC,=4CaO+MS+8C, much 
carbon being set free. The product is a pulverulent mass. Even 
the crude material containing much silica is well reduced. 
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The violence of the reaction with calcium hydride may be 
modified by using a mixture with calcium carbide, the quantity of 
the latter depending on the quantity of impurities in the sulphates. 
With barium and radium sulphates, only 75% of the hydride may 
be replaced by carbide. The yield is increased by reducing larger 
charges, up to 50 kilos., in one operation. C. H. D. 


Behaviour of Radio-Elements in Precipitation Reactions. II. 
K. Fasans and F. Ricuter (Ber., 1915, 48, 700—716. Compare 
A., 1913, ii, 1010).—In the earlier paper, the general rule was 
established that a radio-element is carried down from an extremely 
dilute solution with a precipitate of an ordinary element if, under 
the conditions, the radio-element itself would be precipitated if it 
were present in sufficient concentration. The subject has now 
been investigated more thoroughly in the case of thorium-B. 

It is again shown that there is a close connexion between the 
completeness of the removal of the active element and the solu- 
bility of its salt. Thorium-B is almost completely carried down 
with bismuth sulphide, manganese carbonate or barium sulphate, 
to the extent of 30—40% with silver haloids, and scarcely at all 
with nitron nitrate, which agrees, in the above sense, with the 
solubilities of the sulphide, carbonate and sulphate, haloids and 
nitrate of the congener, lead. If the ordinary metal is incom- 
pletely precipitated, the active element is only partly carried 
down. The degree of the precipitation also depends on the solu- 
bility of the precipitate of the ordinary element. Whereas 
thorium-B is almost completely carried down with manganese or 
barium carbonate, only a small amount is removed when 
ammonium carbonate is precipitated by ammonia or crystallised 
from a saturated solution. 

An important fact is established, that the precipitation of the 
radio-element is not so much governed by the nature of the ious 
in solution as by the negative part of the precipitate. Thus, even 
in a solution containing ammonium sulphate, nitron nitrate does 
not carry down any appreciable quantity of thorium-B, whilst the 
precipitate of basic ferric acetate, made by adding ferric nitrate, 
and then ammonium acetate, to the active solution, removes the 
whole of the radio-element. 

When the precipitate is the insoluble salt of an isotope, the 
removal of the radio-element is due to solid solution (compare this 
vol., ii, 207), whereas the removal by precipitates of non-analogous 
elements is due to adsorption. Thus, scarcely any thorium-B can 
be washed out of a precipitate with lead chloride by a solution of 
lead chloride, whereas freshly precipitated silver chloride, when 
added to an active solution, carries down scarcely any of the active 
element, and the activity of a silver chloride precipitate, when 
produced in thorium-B solution, can be diminished by more than 
90% by one washing with dilute hydrochloric acid. 

_The precipitation and adsorption of radio-elements, tlie forma- 
tion of solid solutions, and the growth of crystals are discussed in 
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the light of modern theories (compare W. H. and W. L. Bragg, 
Haber and Paneth). J.C. W. 


Radium Content of Water from the Gulf of Mexico. 
Srewart J. Luoyp (Amer. J. Sci., 1915, [iv], 39, 580—582).—A 
sample of sea-water taken in the Gulf of Mexico about 200 miles 
south of Mobile, Ala., contained 1°7x10-™ gram of radium per 
litre. This figure is in comparative agreement with those recorded 
by Eve and by Satterly (A., 1909, ii, 633; 1912, ii, 118), but 
differs from the results given by Joly (A., 1909, ii, 780). W.P.S. 


Electrical Conductivity of Mixtures of Fused Salts. C. 
Sanponnini (Atti R. Accad. Lincei, 1915, [v], 24, i, 616—621).— 
The conductivities at 500°, expressed in reciprocal ohms, and the 
melting points of the separate salts used in these experiments, are 
found to be as follows: lead chloride, 1°472, 495°; lead bromide, 
1-030, 368°; silver chloride, 3°654, 455°; silver bromide, 2°920, 
422°; thallous chloride, 1°224, 429°. 

With the system PbCl,-PbBr,, the solidification diagram 
indicates the formation of mixed crystals of Roozeboom’s first type 
(compare Ménkemeyer, A., 1906, ii, 604).—For all the mixtures, 
the conductivities at 500° are slightly lower than those calculated 
according to the law of mixtures, the difference reaching the maxi- 
mum value, 4%, for the equimolecular mixture. 

With AgCl-AgBr, which forms homogeneous mixed crystals of 
Roozeboom’s second type (Ménkemeyer, oc. cit.), the conductivities 
are also lower than the calculated values, the maximum divergence 
being 1°27% for the equimolecular mixture. 

The system TICI-AgCl forms a compound decomposing on fusion 
(compare Sandonnini and Aureggi, A., 1912, ii, 162), and the 
maximum excess of the calculated over the observed conductivity 
is about 27%. In the preceding systems, these differences are to 
be attributed mainly to retrocession of the degree of dissociation 
owing to the presence of an ion common to the two salts, but in 
this case they are due principally to the existence of complex 
molecules in the fused mixtures. 

Definite deductions cannot be drawn from the values of the 
specific conductivity, owing to possible variations in density of the 
two salts on mixing. From the measurements already made of 
the densities of the mixtures, it would appear that such variations 
are small, and incapable of altering the general course of the 
specific conductivity. x. Hf. PF. 


Reactions of Both the Ions and the Molecules of Acids, 
Bases and Salts. XIX. Conductivity and Ionisation of 
Sodium Ethoxide, Potassium Bthoxide, Lithium Ethoxide, 
Sodium Phenoxide, Lithium Phenoxide, Sodium Phenyl- 
thiourazole, Sodium Iodide, Sodium Bromide and Mixtures 
of these Electrolytes in Absolute Ethyl Alcohol at 0°, 25° 
and 35°. . H. C. Rosertson, Jun., and 8. F. Acrex (J. Physical Chem., 
1915, 19, 381—432. Compare A., 1913, ii, 576, 577, 688, 748).— 
In their work on catalysis, fhe authors have had need of the 
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degree of ionisation of the substances mentioned above. ‘They have 
therefore carried out a series of electro-conductivity measurements 
of these substances at 0°, 25°, and 35°. The ethyl alcohol used as 
solvent in these measurements was purified by boiling for some 
time with silver nitrate, and then distilling into quicklime, by 
which it was dehydrated in the usual manner. In this way, alcohol 
was obtained which contained amounts of water up to 0°04%. 
The best alcohol obtained in this way had a density D? 0°785065, 
and various samples had specific conductivities between 0°07 x 10-° 
and 0°28x10-* The alcohol was preserved in large flasks, pro- 
tected from the air by tubes containing phosphoric oxide and soda- 
lime. The measurements were effected in conductivity vesseis 
specially designed, so that the chance of a change in the specific 
resistance capacity is reduced to a minimum. Twelve such cells 
of different construction are described in the paper, and drawings 
of these are given, together with experimental results demon- 
strating the absence of change in the specific resistance capacity. 
The electrodes were throughout the work of bright platinum, since 
it is shown that platinised electrodes effected changes in the solu- 
tions. The equivalent conductivity of the substances mentioned 
in the title have been determined at dilutions down to 1/131072N, 
or to such dilution that the infinity value is obtained. The degree 
of ionisation is calculated in every case for all the dilutions 
measured, and the Ostwald constant deduced. The conductivity 
of the following mixtures has also been determined: sodium iodide 
and sodium ethoxide, sodium bromide and sodium ethoxide, 
sodium iodide and sodium ethoxide, sodium phenoxide and phenol, 
potassium phenoxide and phenol, lithium phenoxide and phenol, 
and sodium ethoxide and sodium phenoxide. A series of viscosity 
measurements of several of the substances mentioned in the title 
has been made at 25° and 35°, and at several concentrations. The 
temperature-coefficients of the equivalent conductivities of the very 
dilute solutions are practically the same for all the salts, and 
average 2°65% per degree between 0° and 25°, and 2°8% per degree 
between 0° and 35°. The temperature-coefficients of the concen- 
trated solutions are somewhat larger, and vary considerably, with 
the different salts. Lithium ethoxide and lithium phenoxide in 
solutions more dilute than V/2 give a constant when the proper 
data are inserted in the Ostwald dilution formula. All the other 
electrolytes give values which gradually decrease as the concentra- 
tions decrease. The conductivities of mixtures of the electrolytes 
can be calculated by Barmwater’s method (A., 1899, ii, 396) from 
the conductivities of the individual electrolytes, provided that the 
total concentration of the electrolytes is not more than V/2. The 
conductivities and the viscosities of the mixtures of J-solutions 
are less than those calculated by the same method. Electrolytes 
in ethyl alcohol solution cause a very much larger percentage 
increase in viscosity than the corresponding electrolytes in water. 
The viscosities of the mixtures examined are additive, provided 
that the total concentration is not more than V/2. Mixtures of 
V-solutions have viscosities smaller than those calculated in this 
28—2 
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way. The conductivity and the viscosity data show that in 
alcoholic solutions which have concentrations less than V/4, the 
ratio p»/M gives a closer approximation to the value of a than 
does the formula pomy/» Nx» used by Noyes, Washburn, and others, 


although neither formula is correct for V- and NV /2-solutions. 
J. F. 8. 


Peculiarities of Blectrical Conductivity in Mixed Solvents. 
A. G. Doroscnevski1 and 8. V. Dvorsnantscnik (J. Russ. Phys. 
Chem. Soc., 1914, 46, 1676—1699. Compare A., 1913, ii, 1014; 
1914, ii, 419, 610).—To solutions of strong electrolytes in mixtures 
of water and alcohol the same conductivity dilution formula is 
applicable as to solutions in water alone. Within narrow limits 
of dilution, use may be made of a linear formula of the type 
\=A—a/,*/v, where the value of n depends on the nature of the 
salt, and is 3 for potassium and sodium chlorides, 4 for barium 
chloride and nitrate, etc. From this dilution formula, it follows 
that A/A,, expressing the ratio between the conductivities in water 
and in the mixed solvent, should depend on the concentration of 
the salt, so that the law of Lenz (Mem. Acad. St. Petersburg, 
1882, 80, and Ann. Phys., Berbl., 1887, 7, 399) and Cohen (A., 
1898, ii, 154) is inaccurate. The formula given by Arrhenius (A., 
1892, 1038), 4=4,(1—aa/2)*, is also found to be invalid. Wake- 
man’s formula, A/p(100—p)=& (A., 1893, ii, 257), is confirmed 
for various uniequivalent salts in mixtures of water and alcohol, 
and may be utilised in practice. Modification of Wakeman’s 
formula to the form A*/p(100—p)=k, where « is a magnitude 
dependent on the nature of the salt, renders it applicable to solu- 
tions of barium chloride and nitrate in mixtures of water and 
alcohol. » me P. 


Electrical Conductivity and Diagram of State of the 
System Formed by Benzoic Acid with Pyridine. A. Baskov 
(J. Russ. Phys. Chem. Soc., 1914, 46, 1699—1716).—The results 
obtained previously with the systems formed by aniline and o- 
and ptoluidines with benzoic acid (A., 1913, ii, 1016) rendered it 
of interest to investigate the electrical conductivities of systems 
exhibiting chemical compounds which correspond with distinct 
maxima of the melting point, and may be supposed to be so stable 
that they are not appreciably dissociated into their components, 
even at temperatures far beyond the melting points. 

Such a system is pyridine-benzoic acid, which forms a definite 
compound composed of 1 mol. of each constituent, and correspond- 
ing with the maximum melting point, 43°79. The system shows 
also two eutectics, one corresponding with 55 mol. % of benzoic 
acid and 42°8°, and the other with about 5 mol. % of the acid and 
a temperature of about —41°. In accord with the more markedly 
basic properties of pyridine, the compound formed is more stable 
than those given by benzoic acid with aniline and o- and 
p-toluidines. 

The electrical conductivity “of the system was investigated at 
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eleven different temperatures, ranging from 0° to 250°, the 
temperature-coefficient of conductivity being positive. The maxi- 
mum of conductivity corresponds with about 66 mol. % of benzoic 
acid, and, on raising the temperature, is displaced towards the 
50 mol. % point. The pyridine-benzoic acid complex which shows 
such high conductivity begins to dissociate at 125°, so that in the 
region of the greatest. conductivity, where the concentrations are 
most suitable for the formation of the complex, the conductivity 
temperature-coefficient becomes negative above 125°; tiis negative 
coefficient attains its maximal value at about 66 mol. % of the 
acid. tT. H. P. 


The Behaviour of Sucrose in the Silent Discharge. 
Wattoer Los (Biochem. Zeitsch., 1915, 69, 36—38).—Sucrose 
undergoes hydrolysis under the influence of the silent discharge. 

Ss. B. 8. 


Electro-culture. I, The Influence of the Silent Discharge 
on Enzyme Actions. WattHer Lépand A. Sato (Biochem. Zeittsch., 
1915, 69, 1—35).—Aqueous solutions of starch are hydrolysed 
under the influence of the silent and spark discharge in the 
absence of oxygen. A part, however, escapes hydrolysis, and is 
apparently polymerised, and this product is more resistant to the 
action of diastase than untreated starch. After electrical treat- 
ment, the diastatic properties of pancreatin are inhibited, as is 
also the action between diastase and starch. Silk peptone is only 


hydrolysed to a very small extent by the electrical discharge, and 
ammonia is a product of the action. Caseinogen and fibrin are 
also resistant to the action of the discharge. The tryptic reaction 
by pancreatin, and the reactions between the enzyme and 
caseinogen and fibrin, are inhibited by the discharge. The silent 
discharge causes hydrolysis of tributyrin, but weakens the action 
of pancreatic lipase. 8. B. 8. 


Reproducibility of the Cadmium Electrode. Freprrick 
H. Getman and Vernetre L. Grepons (J. Amer. Chem. Sec., 1915, 
37, 953—970).—This work was undertaken with the object of find- 
ing an explanation of the abnormalities observed by Getman (A., 
1911, ii, 888) in determinations of the potential of cadmium rods 
in alcoholic solutions of cadmium iodide. 

Measurements of the 7.M.F. of concentration cells of solutions 
of cadmium iodide in methyl alcohol have shown that neither 
freshly cast rods of cadmium nor spongy cadmium deposited 
electrolytically are reproducible. Similarly, a reproducible 
£.M.F. is not obtained when freshly cast cadmium rods are used 
as electrodes in aqueous cadmium iodide solutions. Cadmium rods 
which have become grey by standing in cadmium iodide solution 
give a constant 7.M.F. when measured against a non-polarisable 
electrode. 

The behaviour of cadmium electrodes in concentration cells is 
considered to be due to allotropic change. Crystalline electrolytic 
deposits of cadmium on cadmium rods or platinum give a repro- 
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ducible #.M.F. when measured against a non-polarisable electrode, 
but this #.M.F. is slightly higher than that given by the grey 
cadmium electrodes. Amalgamated electrodes are not repro- 
ducible. It is shown by means of photomicrographs that a change 
takes place in the crystalline form which confirms the conclusions 
drawn from the #.M.F. measurements. Attempts to inoculate the 
surface of freshly cast cadmium with the stable modification have 
indicated that the action is extremely slow. The change is due in 
all cases to a deposit, and not to a pitting of the surface. E. G. 


Application of Integral Equations to the Theory of 
Electrolysis. Kurt Scne.tenperc (Ann. Physik, 1915, [iv], 47, 
81—127).—A mathematical paper in which the properties of 
binary electrclytes are deduced by strict mathematical analysis 


on the basis of the molecular theory and Coulomb’s law. 
H. M. D. 


Separations from Flames by Electricity and Experiments 
on the Validity of Faraday’s Law in Flame Conduction. 
Bruxo Trieme (Zettsch. physikal. Chem., 1915, 89, 693—727).—A 
continuation of the work previously published (A., 1912, ii, 123, 
321). The present experiments are made with high-voltage direct 
current and low-voltage alternating current. It is shown that 
when a voltage of 455 is applied to two plates in a small luminous 
flame, a current flows of maximum value 0°0000025 ampere, thus 
indicating that the resistance of the flame is 182,000,000 ohms. 
It is also shown that the flame is broadened along the cathode 
when a potential difference exists between two plates inserted into 
a flame. If only the positive pole is placed in the flame, the flame 
is shortened slightly, whilst if the negative pole is placed in the 
flame it is slightly lengthened. The small columns of carbon which 
are deposited on the electrodes are shown to move in accordance 
with the laws governing the movement of an electric conductor 
through which a current is flowing when it is placed in a magnetic 
field. Quantitative measurements are made of the amount of 
carbon deposited at voltages varying from 123—449, and current 
strengths from 0°0008—0°0048 ampere, and it is shown that if 
the carbon is assumed to be univalent, the quantities deposited are 
in accordance with Faraday’s law. Further experiments on the 
electrolytic deposition of copper from a flame fed with a solution 
of copper sulphate also point to the validity of Faraday’s law in 
the case of deposition from flames. J. F. 8. 


Simple Quartz Mercury-vapour Lamps for Biological and 
Photochemical Investigations. W. T. Bovir (J. Biol. Chem.. 
1915, 20, 315—320).—Directions are given for the preparation of 
several forms of mercury-vapour lamps from quartz tubing. For 
details, the original article must be consulted. H. W. B. 


Correction of the Curie-Langevin Law of Megnetisation 
for the Mean Free Path of the Molecules. E. A. Hoim 
(Ann. Physik, 1915, [iv], 47, 1—48).—The assumptions underlying 
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the deduction of the Curie-Langevin relation for paramagnetic 
substances are examined, and a correction factor introduced which 
depends on the mean free path of the molecules, the moments of 
inertia, and the mass of the molecules. The observed deviations 


from the simple law can be explained in terms of the modified 
H. M. D. 


formula. 
Magnetochemistry of Manganous and Ferrous Salts. 
B. Caprera, E. Mores, and M. Marquina (dnal. Fis. Quim., 
1915, 13, 256—270)—An account of an investigation of the 
magnetochemical properties of solutions of manganese chloride, 
sulphate, and nitrate, and of ferrous sulphate, carried out by 
Quincke’s method. A. J. W. 


Magnetic Manganese Alloys. XI. Manganese-Tin-Copper. 
Fr. Heuster (Zeitsch. anorg. Chem., 1914, 88, 185—188. Compare 
Ross and Gray, A., 1911, ii, 183)—The maximum of magnetic 
properties is found, in accordance with the general rule, in the 
alloy in which the sum of the manganese and copper atoms is 
three times the number of tin atoms. In the aluminium series, 
the maximum is reached at (AlMnCu,),. The ferromagnetic 
quality falls off much more rapidly from the maximum in the tin 
series than in the aluminium series. C. H. D. 


Contractive and Expansive Volume- and Surface-Energy, 
Physico-chemical Properties and Thermal Condition of 
Matter: Frequency of Vibration of the Atoms in Elements 
and their Compounds and Mendeléev’s Periodic Law. 
P. P. von Weimarn (J. Auss. Phys. Chem. Soc. 1914, 46, 
1905—-1952).—-This theoretical paper, in which the author gives 
more detailed consideration to the views previously advanced (A., 
1913, ii, 753), consists essentially of a summary of arguments 
published in earlier papers. 7. OB. P. 


Experimental Determination of the Critical Data for 
Oxygen, Nitrogen, Carbon Monoxide, and Methane. Errore 
Carposo (Arch. Sci. phys. nat., 1915, [iv], 39, 400—402),— 
The values obtained for the critical pressure and temperature are: 
nitrogen, 33°65 atm., —144°7°; carbon monoxide, 34°60, —138°7°; 
oxygen, 49°30, —118°0°; methane, 45°60, —82°85°. H. M. D. 


> 


Investigations on Ammonia. VI. The Specific Heat of 
Ammonia. F. Hanser and S. Tamaru (Zeitsch. Elektrochem., 1915, 
21, 228—241. Compare this vol., ii, 418, 419).—The specific heat 
of ammonia has been determined at three temperatures between 
309° and 523° by two methods, which consist in passing the gas 
through a heater and then into a calorimeter, and determining the 
heat change. For details of the apparatus, the original must be 
consulted. Experiments have also been carried out with air, 
carbon dioxide, and hydrogen. The following values have been 
obtained for ammonia it constant pressure: 309°, 10°3 (102); 
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422°, 11°0 (11:0); and 523°, 11°8 (11°8), the bracketed values 
being those calculated from theoretical considerations by means 
of the formula c,=8'62+0°0035t+5°1x10-®?. The intramole- 
cular energy of the ammonia molecule is calculated for various 
temperatures, and further calculations are made to show tuat the 
present experimental results are not opposed to the quantum 
theory. . ¥. &. 


Thermochemistry of Compounds of Copper and Aluminium. 
Lurat Rowta (Gazzetta, 1915, 45, i, 192—196).—Determinations 
of the specific heats of various intermetallic compounds carried 
out by Schimpff (A., 1910, ii, 181) and by Schiibel (A., 1914, ii, 
530) seem to prove that deviations from Neumann and Kopp’s 
law cannot be attributed to either the heat of formation or the 
position of the compound on the melting-point curve. Of these 
compounds, the author considers Cu,Al, CuAl, and CuAl,. 

Making use of the relation established by Einstein, and 
generalised by Nernst, the specific heats may be calculated from 
Lindemann’s formula, v=2°8.10”. /7', /mvi (1), which gives the 
atomic frequency of an element as a function of the absolute melt- 
ing point, the atomic weight m, and the atomic volume v. In the 
case of a binary compound, w’/v=/T7//7'; * ./v/v! (2), where v’, 
T;, and v! indicate, respectively, the frequency, absolute melting 
point, and atomic volume of the element in combination. For 
metallic solid solutions, with which it is assumed that the specific 
volume follows the law of mixtures, this reduces to v’/v= / T; / 7%, 
where 7’; denotes the absolute melting point of the alloy. In 
order to determine approximately the influence of the factor 
v/v! of equation (2) in the case of copper-aluminium alloys, 
the author has measured the specific volumes of the three definite 
compounds. In each instance, the compound is formed with 
diminution in volume of the solid components, the percentage con- 
tractions being 2°9, 3°8, and 4°0 for CuAl, CuAl,, and Cu,Al 
respectively. The influence of the specific-volume factor of equa- 
tion (2) is, therefore, not negligible, and the molecular heat cannot 
be calculated merely from the melting point. A quantitative 
solution of the problem is not possible, since the absolute value of 
the specific volume of each of the components in the alloy cannot 
be determined experimentally. 

The heats of formation of the three compounds in Cal. per 
kilogram-mol. are found to be: CuAl, +32°38; CuAl,, + 23°29: 
Cu,Al, —13°33. The most highly exothermic is, therefore, that 
formed with the least contraction, and there appears to be no 
relation between the heat of formation and the deviation from 
Neumann and Kopp’s law. T. H. P. 


Specific Heat and Heat of Fusion of Ice. H. ©. Dickinson 
and N.S. Osporne (J. Washington Acad. Sci., 1915, 5, 338—340).— 
The measurements were made by means of an “ aneroid calori- 
meter’’ in which equalisation® of temperature is secured by the 
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high thermal conductivity of copper. From experiments with four 
samples of ice of varying degrees of purity, it has been found that 
the specific heat s in 20° calories at any temperature 6 can be 
represented by the equation s=0°5057 + 0°0018630 —79°75//6?, in 
which 7 is the difference between 0° and the initial freezing 
temperature of the water from which the ice was obtained. The 
conclusion is drawn that the specific heat of pure ice may be 
represented by the equation s=0°5057 + 0°0018638. 

The mean value obtained for the heat. of fusion (in 20° calories) 
is 79°76. 


Photoelectric Constant and Atomic Heat. T. Cartton 
Sutron (Phil. Mag., 1915, [vi], 29, 734—736).—The energy 
required to expel an electron from the atom with velocity v is kv, 
where & is the photoelectric constant. It is shown that the values 
of & for a number of metals do not differ very much from the 
value of the quantum (6°6 x 10-27 erg.). In general, the & values, 
although invariably less than that of the quantum, are low when 
the atomic heat is high, and vice versa. With certain exceptions, 
the product of the photoelectric constant and the atomic heat is 
approximately equal to 35°5 x 10-27. 

The interpretation suggested is that the proportion of absorbed 
quanta which influences the heat capacity is inversely proportional 
to the number of quanta which affect the photoelectric constant. 

H. M. D. 


Re-calculation of Some Thermal Relations. W. Herz 
(Zeitsch. anorg. Chem., 1914, 89, 397—400).—The statement that 
the product of the absolute melting point of metals and the linear 
coefficient of expansion is a constant only holds good if the 
coefficient be measured near to the melting point. Aluminium, 
lead, cadmium, mercury, copper, platinum, and silver give values 
very near to 0°023, whilst tin and bismuth give much lower values. 
Iron, sodium, nickel, and palladium give normal values at suffici- 
ently high temperatures. 

The rule that the quantity, specific heat x absolute boiling point: 
atomie weight, shows simple relations within any periodic group is 
approximately fulfilled when the specific heat is taken at the 
ordinary temperature. 

The relation that the molecular heat of volatilisation divided 
by the cube root of the molecular volume is a constant is also 
fulfilled at the boiling point, but the relation, absolute boiling 
point: square root of density =const., is not confirmed. C. H. D. 


The Interpretation of Cooling Curves. H. Hanemann 
(Zeitsch. anorg. Chem., 1914, 90, 67—80. Compare Gulliver, A., 
1914, ii, 623)—Geometrical methods of correcting the cooling 
curves of solid solutions are given, taking into account the relative 
quantities of ‘heat developed at different stages of the cooling 
process. One conclusion is that when liquidus and solidus are 
approaching one another with falling temperature, the end of the 
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crystallisation is more clearly marked on the cooling curve than 
the beginning. The positions of certain curves in the accepted 
equilibrium diagrams of indium-thallium alloys, and the 3-iron 


region of the iron—carbon system, are criticised from this point of 
view. C. H. D. 


Application of the Method of Heating to the Investigation 
of Binary Eutectic Systems: New Application of the 
Method, Principally to Systems Containing Silicates. 
N. I. Bezsoropko (J. Russ. Phys. Chem. Soc, 1914, 46, 
1830—1874).—The application of the method of heating to the 
determination of temperatures of fusion (compare Flavicki, ibid., 
1896, 28, 424; A., 1909, ii, 886) has been of limited extent in 
comparison with the method of cooling. The author has applied 
the method to the determination of the eutectic points of a number 
of binary systems already investigated by the cooling method by 
various authors. 

The results show that a mechanical mixture of two compounds 
in the eutectic proportions, when heated comparatively rapidly, 
generally begins to melt at the eutectic temperature. The pheno- 
menon of superheating often encountered is not to be regarded 
as unavoidable. In order to obtain fusion without superheating, 
such intimate mixture of the two components as is attained by 
preliminary fusion and slow crystallisation is unnecessary, careful 
mechanical mixture of the finely ground components being 
sufficient. The method is found to be applicable to the determina- 
tion of the eutectic points of mixed salts, and also of mixed 
sulphides and silicates. It is especially suited to the investigation 
of: (1) substances which dissociate at high temperatures, such as 
(a) silicates, principally of the group of contact-metamorphic 
minerals, and other compounds unstable at high temperatures 
lower than their melting points; (0) silicates and other compounds 
unstable at their melting points, and separating into new com- 
ponents on solidification; (¢) sulphides and other components dis- 
sociating, with evolution of gases, on heating. (2) Silicates 
exhibiting a tendency to form a glassy mass on solidification. 


=. mm F. 


The Oryoscopic Constant of Mercuric Iodide. Exnst Beck- 
MANN, Rupotr Hansian, and Maria Maxim (Zeitsch. anorg. Chem., 
1914, 89, 167—170. Compare Beckmann, A., 1907, ii, 739; 
Guinchant, 7bid., 667).—An electric furnace is used. The constant, 
extrapolated to infinite dilution, is 540, in agreement with that 
found by Guinchant, 550. This is confirmed by using a-bromo- 
naphthalene vapour for heating. The maienale of mercurous 
iodide in solution is found to be Hg,I,. C. H. D. 


Investigations with Phenylhydrazine. 1V. Cryoscopic 
Measurements of the Capacity to Form Phenylhydrazones. 
Bernarpo Oppo (Gazzetta, 1915, 45, i, 262—282).—Towards 
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phenylhydrazine as a cryoscopic solvent, hydrocarbons, alcohols, 
phenols, acids, and bases behave normally, or almost so, whereas 
aldehydes and ketones condense more or less readily with the 
solvent to form phenylhydrazones, the molecular weights obtained 
being, therefore, only one-half as great as the theoretical values 
(A., 1913, i, 1233).. The experiments now described were made 
with the object of obtaining a comparative criterion for the 
aldehydic or ketonic function of a compound, the value of the 
molecular ratio, phenylhydrazine: carbonylic derivative, being kept 
approximately constant in the different cases, and the time factor 
of the reaction at a given temperature investigated. Curves are 
given showing, for each system, the relation between the freezing 
point and the time, these curves being continued to the point 
where the molecular weight of the carbonyl compound is one-half 
of the calculated value. 

Small differences are found in the velocity of the reaction for 
members of a homologous series. In the series acetone, methyl 
propyl, methyl isopropyl, methyl butyl, methyl «sobutyl, and 
methyl hexyl ketones, the time necessary for the completion of the 
condensation with phenylhydrazine increases gradually with in- 
crease in the number of methylene groups, the increase being 
sensibly the greater with the isomeride containing a branched 
chain. 

Aromatic aldehydes react more readily than those of the 
aliphatic series, giving precipitates of the phenylhydrazones, and 


consequently the halved molecular weights almost immediately. 
Only in the case of piperonaldehyde is the reaction non-instan- 
taneous, this being probably due to the presence of the methylene- 
dioxy-group in the molecule. Both aliphatic and aromatic alde- 
hydes react more readily than the corresponding ketones, but this 
is not the case with the cyclohexanones, which approach the 
aromatic aldehydes in the rapidity of their action. T. H. P. 


Investigations with Phenylhydrazine. V. Behaviour of 
Hemihydrated Phenylhydrazine as a Cryoscopic Solvent. 
Bernarpo Oppo (Gazzetta, 1915, 45, i, 283—292).—The results 
of the author’s study of the equilibrium of the system phenyl- 
hydrazine-water (A., 1913, i, 1233) indicate the existence of the 
hemihydrate, (NHPh-NH,),,H,O, but are not in agreement with 
Blanksma’s statement that a second eutectic exists containing 4°6% 
of phenylhydrazine (A., 1910, ii, 594). The value previously 
obtained from measurements with diphenyl, naphthalene, and 
veratrole for the molecular depression of the hemihydrate, namely, 
44°15, agrees well with that obtained with dibenzyl, 44°25; safrole, 
containing a methylenedioxy-group, gives 42°81. The number 
calculated by means of van’t Hoff’s formula is 40°28. 

Cryoscopic measurements of a number of hydrocarbons, alcohols, 
phenols, acids, and bases in the hemihydrate have now been made. 
All the compounds examined exhibit normal behaviour comparable 
with that shown in anhydrous phenylhydrazine. With the hydro- 
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carbons, and, to a less extent, with the alcohols, the molecular 
weights increase gradually with the concentration. Be We Oe 


Vapour Pressure of Iodine Between 50° and 95°. Grecory 
Paut Baxter avd Merritt Roy Grose (7. Amer. Chem. Soc., 
1915, 37, 1061—1072).—Baxter, Hickey and Holmes (A., 1907, 
ii, 253) have determined the vapour pressure of solid iodine 
between 0° and 55° by passing a measured volu ne of dry air over 
pure iodine, and then into a solution of sodium sulphite. The 
iodine absorbed by the sulphite was estimated by precipitating it 
as silver iodide. The method has now been extended to the deter- 
mination of the vapour pressures at temperatures up to 95°. 

It was found that at these higher temperatures sodium sulphite 
could not be used to absorb the iodine, as it is too easily oxidised 
by the oxygen of the air current at such temperatures. The air, 
after being passed over the iodine, was therefore led into a solu- 
tion of sodium carbonate. The solution was afterwards acidified, 
the liberated iodine reduced by means of hydrazine, and the iodine 
precipitated as silver iodide. 

From the results of these experiments, the following average 
values for thé vapour pressure were obtained: at 50°, 2°154 mm.; 
at 55°, 3°069; at 60°, 4°285; at 65°, 5°962; at 70°, 8:196; at 75°, 
11°21; at 80°, 15°09; at 85°, 20°21; at 90°, 26°78; at 95°, 
35°24 mm. 

These results, and those of Baxter, Hickey and Holmes (loc. 
cit.), may be expressed by either of the two formule: 

log p= — 106°3930 + 46°611 log T —0°0316777 
and log p=9°7522 — 2863°54/(7—19). 

The average molecular heat of sublimation of solid iodine 
between 50° and 95° has been calculated by means of the Clausius 
equation, and found to be 14:7 kilogram calories, or 61°6 kilojoules. 


E. G. 


Entropy of Vaporisation as a means of Distinguishing 
Normal Liquids. Jozt H. Hitpeprann (J. Amer. Chem. Soc., 
1915, 37, 970—978).—It has been found from a consideration of 
existing data that the entropy of vaporisation, that is, the mole 
cular heat of vaporisation divided by the absolute temperature at 
which vaporisation takes place, is the same for all normal liquids 
when the vaporisation takes place at the same concentration of 
vapour, and not, as in Trouton’s rule, when it takes place at the 
same pressure (one atmosphere). This fact can be expressed in 
the form of a vapour-pressure equation containing a single 
constant characteristic of the liquid, this constant being deter- 
mined from the temperature necessary to give the same concen- 
tration of vapour in the different cases. E. G. 


Fractional Distillation with Regulated Still-heads. II. 
Distillation of Ternary Mixtures. M. A. Rosanorr, Jonn 
F. W. Scuutze, and R.« A. Dunpny (J. Amer. Chem. Soc., 1915, 
37, 1072—1079).—Rosanoff and Bacon (this vol., ii, 84) have 
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studied Brown’s law relating to the distillation of mixtures through 
a regulated still-head, and Lave made experiments on the distilla- 
tion of binary mixtures with a still-head maintained at a constant 
temperature. It was found that in the case of mixtures in which 
the b. p. curve passes through a maximum or a minimum, two 
different distillates may be expected at certain temperatures, 
depending on the composition of the liquid originally introduced 
into the still, but that whichever of the two possible distillates is 
produced, the distillation proceeds in conformity with Brown’s 
law, in so far as the composition of the distillate is constant and 
is identical with that of the vapour evolved by a mixture, the 
b. p. of which is equal to the temperature of the still-head. 

Experiments have now been made with ternary mixtures of 
toluene, carbon tetrachloride, and ethylene dibromide, the still- 
head being maintained at temperatures of 83°, 91°, 99°, 107°, and 
115°. It was found that the variation of the distillate during a 
single distillation was comparatively slight, and that practically 
the regulated still-head can be used to obtain a uniform distillate 
from such mixtures, as well as from simple binary mixtures. 

In general, when the number of substances in the mixture is 
three or more, the composition of the distillate depends not only 
on that of the original mixture, but varies in the course of a 
single distillation. This variation, however, is moderate, and the 
nearer the constant temperature of the still-head is to the b. p. 
of the most volatile component, the more nearly constant is the 


composition of the distillate. E. G. 


Solutions of Metals in Boiling Mercury. Ernst Beckmann 
and Orro Liescue (Zeitsch. anorg. Chem., 1914, 89, 171—190).— 
In order to prevent bumping in boiling mercury, vigorous stirring 
must be used. The glass apparatus contains 200 grams of mercury, 
and is heated in a bath of molten tin. An atmosphere of dry 
carbon dioxide is used. A stoppered tube provided with taps for 
the passage of dry carbon dioxide is described for weighing the 
alkali metals. 

The ebullioscopic constant of mercury is 114°0. The metals of 
the alkalis and alkaline earths, together with thallium, give 
results indicating the existence of compounds in the liquid 
amalgams. An approximate calculation points to the formule 
NaHg, or NaHg,, KHg,. or KHgy, and CaHg,. Gold, silver, 
cadmium, and zine dissolve in the monatomic form without com- 
bination, whilst lead, tin, and bismuth show slight association 
(compare Smith, this vol., ii, 89, 319). C. H. D. 


Metastability of the Metals in Consequence of Allotropy 
and its Significance for Chemistry, Physics, and Technics. 
IV. Eryst Conen and W. D. Herperman (Proc. K. Akad. 
Wetensch. Amsterdam, 1915, 1'7, 1238—-1241. Compare this vol., ii, 
83).—The fact that many metals consist of mixtures of allotropic 
modifications in varying proportions will have considerable 
influence on the thermochemical data for the reactions in which 
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these metals are involved. The heats of reaction recorded in the 
literature must be considered as fortuitous values depending on the 
previous history of the metals concerned. The same applies to the 
latent heat of fusion, and by reference to the recorded values it 
is found that these show differences amounting to 20% for lead 
and to 80% for sodium. These data must be redetermined by 


observations on definite allotropic forms of the metal. 
H. M. D. 


Thermochemical Significance of the Coefficient “i” (of 
PV=iRT). A. Bocoropski (J. uss. Phys. Chem. Soc., 1914, 46, 
1716—1734).—The author has previously (A., 1905, ii, 711) 
advanced the paradoxical theorem that the thermal relations of 
salts, anhydrides, bases, and water give reason for regarding the 
dissolution of a salt as a hydrolytic action of a special type. This 
view, of which Mendeléev discussed the possibility (‘‘ Principles 
of Chemistry,” 1905, I, 86, 355), is now subjected to more detailed 
consideration. The resultant conclusion is that, on dissolution, a 
salt, MR, is transformed into systems of the general types 
M(OH),(H,O), and RH,(H,O),, these complexes occurring partly 
in mutual combination, forming the undissociated portion of the 
salt, and partly in equilibrium with one another and with the 
solvent. To the complexes in the latter condition are attributed 
those properties which, according to the view generally accepted, 
are due to the ions. In the light of this interpretation, the heat 
of neutralisation would be the heat of formation of the hydrolysed, 
non-dissociated part of the salt. This being so, the cycle of thermal 
effects exhibited on formation of a salt may be expressed other- 
wise than is the case on the ionic hypothesis. If C, represents 
the heat of formation of a gram-molecule in solution, that is, in 
the completely hydrolysed condition, and C, the heat of formation 
of the dissociated part, so that C, is equal to C, less the heat of 
neutralisation, then the ratio C,: C, will have the same significance 
as the ratio of the osmotic pressures, P,: P, or of the electrical 
conductivities, A,:4,. This represents the coefficient of dissocia- 
tion, and, therefore, van’t Hoff’s coefficient, i. With twenty- 
eight different salts, the ratio between the values of « determined 
thermally and cryoscopically lies within the limits 1°0 and 1°l, 
and in twenty-two cases between 1:00 and 1°05. Such agreement 
is difficult to regard as accidental. T. 1. P. 


Investigations on Ammonia. IV. Determination of the 
Heat of Formation of Ammonia at High Temperatures. 
F. Haper and S, Tamaru (Zeitsch. Elektrochem., 1915, 21, 191—206. 
Compare ibid., 89, 128; this vol., ii, 226).—The heat of formation 
of ammonia has been determined at a series of high temperatures. 
The method consists in leading a continuous stream of ammonia, 
heated to the required temperature, through a vessel containing 
a contact substance placed in a calorimeter. The heat used up 
in the decomposition is supplied electrically to the contact sub- 
stance, and this quantity of heat represents the heat of formation 
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of the ammonia decomposed in the calorimeter. The quantity of 
ammonia decomposed is determined by a measurement of the 
volume of hydrogen and nitrogen passing from the calorimeter. 
The apparatus, which is fairly complicated, is described fully, 
together with a diagram, in the paper. Experiments were carried 
out at four temperatures, and the results calculated so as to give 
a lower and a higher limit to the value of the heat of formation ; 
the various results agree among themselves, giving a difference of 
about 400 cal. between the two. The most probable values at the 
different temperatures in gram-calories per molecule are: 554°, 
12,860; 659°, 13,100; 503°, 12,700; and 466°, 12,670. 
J. F. 8. 


Investigations on Ammonia. V. Heat of Formation 
of Ammonia at Ordinary Temperatures. F. Haber, S. Tamaru 
and L. W. Oxrnoitm (Zeusch. Hlektrochem., 1915, 21, 206—282. 
Compare preceding abstract).—The heat of formation of ammonia 
has been determined by leading ammonia at ordinary temperature 
through a vessel filled with a catalyst (osmium or iron), and placed 
in a calorimeter. A portion of the ammonia was decomposed, and 
the gases led away from the calorimeter at the same temperature 
as that at which they entered. The heat required for the decom- 
position is furnished to the catalyst by electrical means, and repre- 
sents the heat of formation of that amount of ammonia which 
has been decomposed. The experiments are carried out differenti- 
ally; first, the experiment is carried out with ammonia, and then, 
to guard against loss of heat from the calorimeter, it is repeated 
with a mixture of three volumes of hydrogen and one volume of 
nitrogen. A small amount of ammonia is formed in the latter 
case, but its quantity is shown to be so small that it can be 
neglected. A long account of the necessary precautions and 
details of the method of work and apparatus is given. It is shown 
that the heat of formation, at constant pressure, of ammonia at 
0° lies between 10,950—11,000 gram-calories per mol. J. F. 8. 


The Heat of Formation of Vanadium Pentoxide and 
the Vanadium Chlorides. Orro Rurr and LorHar Friepricn 
(Zettsch. anorg. Chem., 1914, 89, 279—306).—Vanadium containing 
94% of the metal, the remainder being aluminium and alumina, 
is burnt with oxygen in a Berthelot bomb with the aid of sodium 
peroxide, the salt formation being allowed for by separate experi- 
ments. The results give the heat of formation of V,O; as 
437+7 Cal. (compare Mixter, A., 1912, ii, 899). Vanadium tri- 
oxide may also be burnt with sulphur and sodium peroxide. Its 
heat of formation is 302+10 Cal. The heat of solution of pure 
vanadium pentoxide in a solution of sodium hydroxide and 
peroxide has also been determined, the same alkaline solution then 
being used to dissolve the chlorides. A closed form of calorimeter 
is used, allowing gradual mixing. The following values are 
obtained for the heats of formation: VOCI,, 200+4 Cal.; VCl,, 
14744 Cal.; VCls, 187+8 Cal.; VCl,, 165+4 Cal. The dichloride 
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is oxidised in a Berthelot bomb, pentoxide, oxychloride, and 
chlorine being obtained, so that an analysis of the product is re- 
quired for the calculation. The trichloride, prepared by the action 
of sulphur on a mixture of tetrachloride and oxychloride, has not 
been obtained pure, and a correction is made for the sulphur 
content. Combustion in the bomb gives better results than the 
solution method. 

A calculation gives about 630° as the lower limit of stability of 
vanadium tetrachloride. C. H. D. 


New Form of Adiabatic Calorimeter. V. SvENTOSLAVSKI 
and I. Paxovitscn (J. Russ. Phys. Chem. Soc., 1914, 46, 1284—1293). 
—The authors describe in detail the construction of a new type 
of adiabatic calorimeter, and discuss the accuracy necessary in 
adjusting the temperatures of the liquids in the jackets surround- 
ing the calorimetric chamber (compare Richards and Burgess, A., 
1910, ii, 391; Benedict and Higgins, ibid.). a a Fe 


Adiabatic Determination of the Heat of Combustion 
of Benzoic Acid. V. Svenrostavski, M. Popov, and I. 
Paxovitscu (J. Russ. Phys. Chem. Soc., 1914, 46, 1293—1301).— 
The results of the measurements here given show that adiabatic, 
calorimetric determinations are possible by means of the calori- 
meter devised by Sventoslavski and Pakovitsch (preceding 
abstract). The curves showing the rise of temperature of the 


calorimetric vessel and of its envelope are practically superposable, 
the slight divergences extending over such short periods of time 
that no appreciable radiation from the calorimeter occurs. The 
heat of combustion of 1 gram (abs.) of benzoic acid at constant 
volume is found to be 6304°6 cal. at 17°, this value being 0°9% 
less than that obtained by non-adiabatic measurements. 

T. H. P. 


Regnault-Pfaundler Formula. V. Svenrostavsk1 (J. Russ. 
Phys. Chem. Soc., 1914, 46, 1302—1310).—Further experiments 
(compare preceding abstracts) show that the results of adiabatic 
differ from those of non-adiabatic measurements, the heat effects 
in the former case being 0°1% less than in the latter. The 
Regnault-Pfaundler formula gives accurately the loss of heat due 
to radiation, but inaccurately that due to evaporation of water 
from its surface, non-adiabatic measurements in which the influence 
of evaporation of water is removed being in good agreement with 
the adiabatic determinations. These results were obtained from 
calorimetric measurements of the heat of combustion of benzoic 
acid in a Berthelot bomb, and the velocity with which this process 
takes place, and the rise of temperature curve, are not typical of 
all heat processes. Since, however, in certain cases the Regnault- 
Pfaundler formula is inapplicable to the calculation of the loss of 
heat from the calorimeter, it is essential that calorimetric measure- 
ments of natural constants, such as the mechanical equivalent of 
heat and the specific heat of water, should be made under condi- 
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tions that exclude the possibility of an error in the radiation 
correction. <q. HL P. 


Heats of Combustion of Aromatic Hydrocarbons and cyclo- 
Hexane. TuroporE W. RicHarps and Freperick Barry (J. 
Amer. Chem. Soc., 1915, 3'7, 993—1020).—The adiabatic method of 
calorimetry has been further improved with special reference to 
its employment for the determination of heats of combustion in 
the Berthelot bomb, and has been found capable of yielding very 
concordant results. The relative heats of combustion of sucrose 
and several hydrocarbons have been determined. 

Regarding the heat of combustion of sucrose as 16°498 kilo- 
joules per gram, the absolute heats of combustion of 1 gram of 
the following substances, expressed in kilojoules and determined at 
18°, have been found to have the values: benzene, 41°79; toluene, 
42°51; ethylbenzene, 42°96; mesitylene, 43°24; n-propylbenzene, 
43°34; isopropylbenzene, 43°37; y-cumene, 43°14; tert.-butyl- 
benzene, 43°60; cyclohexane, 46°69. These results, and those of 
Richards and Jesse (A., 1910, ii, 269), show a striking similarity 
between the heats of combustion of isomerides. 

Pure toluene has b. p. 110°31°, and cyclohexane, b. p. 80°8°. 
Benzene and cyclohexane have m. p.’s 5°484° and 5°97° respectively. 


E. G. 


Densities of the Coexisting Phases of Methane and Carbon 
Monoxide. Errore Carposo (Arch. Sci. phys. nat., 1915, [iv], 39, 


403—404).—The orthobaric densities of methane and carbon 
monoxide have been measured over a considerable range of 
temperature. The critical density of methane is 0°1623, and of 
carbon monoxide 0°3110. H. M. D. 


The Volume Surfaces of Liquid Benzene and Phenol and 
of Solid Benzene, Naphthalene, and Sodium Chloride. 
Harry Essex (Zeitsch. anorg. Chem., 1914, 88, 189—233).— 
Glass piezometers are used, water, oil, or mercury being used as 
a filling liquid. The change in level is measured by means of a 
narrow tube containing mercury, down the middle of which a thin 
platinum wire is stretched. The resistance of the exposed portion 
of the wire is determined. The whole apparatus is enclosed in a 
steel bomb with castor oil, immersed in a thermostat. Measure- 
ments have been carried up to 3000 kg./cm.? 

Five volume isotherms for liquid benzene have been determined, 
at 20°, 40°, 60°, 80°, and 100°, and eight for liquid phenol, at 
intervals of 10° from 50° to 120°. Of solid substances, the volume 
isotherms of benzene have been determined at 0°, 20°, and 40°; 
of naphthalene at 20°, 40°, 60°, 80°, and 100°; and of sodium 
chloride at 0°, 20°, 50°, and 80°. 

The variations with pressure of the work done in compression, 
heat of compression, specific heat, and internal energy have been 
calculated for liquid phenol and solid benzene, naphthalene, and 
sodium chloride. Those portions of the volume surface of liquid 
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benzene and phenol which adjoin the melting curve have been 
compared with the surfaces calculated from Tammann’s equation 
of condition, a satisfactory agreement being found. 
Liquid phenol exhibits certain abnormalities in the variation 
of the thermal expansibility with temperature, and of the com- 
pressibility with pressure, the coefficient of the former passing 
through a maximum and that of the latter through a minimum. 
The effect is due to the formation of the second crystalline modi- 
fication, phenol II. Molecular-weight calculations by Tammann’s 
method give (C,H,-OH), for both phenol I and II, but indicate 
a simple molecule, which is present in greater quantity as the 
temperature rises, and may crystallise at high pressures. 

The volume surfaces of the three solids examined all show volume 
isotherms which are convex to the axis of pressure, and flatten at 
higher pressures and lower temperatures. The volume isobars are 
slightly convex to the axis of temperature, whilst the isometric 
lines are nearly rectilinear, being parallel for anisotropic sub- 
stances, but converging towards the absolute temperature for 
isotropic substances. C. H. D. 


Organic Liquids and Alkaline Solutions. T. J. Twomry 
(J. Physical Chem., 1915, 19, 360—362).—lt is shown that 
organic liquids, such as chloroform, carbon tetrachloride, and 
benzene, when dropped into water or acid, form spherical drops, 
whereas when dropped into solutions of alkalis they form flattened 


drops, which are much less mobile than the drops in the former 
case. When the drops are formed in an alkaline solution, they 
regain the spherical shape on the solution being made acid. 
Similar results were obtained in the case of a solution of potassium 
cyanide. The flattening in alkaline solution is stated tc be due 
to adsorption. J. F. 8. 


The Relation between Viscosity and Chemical Constitution. 
IX. The Viscosity and Fluidity of the Aliphatic Acids. 
Apert Ernest Dunstan (T., 1915, 107, 667—672).—According 
to previous results (T., 1913, 103, 127; 1914, 105, 782), homo- 
logous series of compounds show a linear relation between the 
logarithm of the viscosity and the molecular weight. Measure- 
ments have now been made of the viscosity of the aliphatic acids 
at a number of different temperatures. At one and the same 
temperature, the values of the homologous increment of the 
logarithm of. the viscosity are said to be roughly constant between 
propionic and nonoic acids. For the higher acids, the increment 
decreases considerably with the number of carbon atoms. Formic 
and acetic acids have abnormally high viscosities. H. M. D. 


The Viscosity of Aqueous Solutions of Potassium 
Haloids. Cuartes A. Kraus (Zeitsch. anorg. Chem., 1914, 88, 
171—172. Compare Hertz, A., 1914, ii, 344).—The observation 
that the viscosity of many, solutions of alkali haloids is less than 
that of pure water was made by Sprung (Ann. Phys. Chem., 1876, 
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[ii], 159, 1), whose measurements cover a large number of salts 
from 0° to 60°, but have been generally overlooked. Sprung 
found that the viscosity of solutions of ammonium chloride, 
bromide, and nitrate, potassium chloride, bromide, iodide, and 
chlorate, and sodium iodide passed through a minimum which was 
lower than that of pure water, provided that the temperature was 
low. With increasing temperature, the minimum became less pro- 
nounced, and ultimately disappeared. C. H. D. 


The Viscosity of Salt Solutions. W. Herz (Zeitsch. anorg. Chem., 
1914, 89, 393—-396). Compare Kraus, preceding abstract).—The 
viscosity curves of the sulphates, chlorides, and nitrates of the 
divalent metals examined all have the same form, and the sulphates 
of copper, magnesium, zinc, and manganese give practically 
identical curves. A comparison of the nitrates and sulphates 


shows that the viscosity increases with the atomic weight of the 
metal. C. H. D. 


Viscosities of Binary Mixtures of the Associated Liquids, 
Water, Formic Acid, and Acetic Acid. P. B. Davis and 
Harry C. Jones (J. Amer. Chem. Soc., 1915, 3'7, 1194—1198).— 
Jones and Murray (A., 1903, ii, 637) have shown that when two 
associated liquids are mixed, each diminishes the association of the 
other. Jones and Veazey (A., 1907, ii, 438; 1908, ii, 259, 260) 
have suggested that the increase in viscosity which results in such 
cases is due to the larger number of smaller molecules which are 
present, and the consequent increase of friction, viscosity being 
a function of the surface friction of molecules. 

The viscosities of binary mixtures of water, formic acid, and 
acetic acid have been determined at 15° and 25°, and curves have 
been constructed by plotting the viscosities against the concentra- 
tions. The results show that the viscosities of acetic acid in water 
pass through a well-defined maximum, those of formic acid in 
acetic acid pass through a slight maximum, whilst those of water 
and formic acid fall almost on a straight line. These results are 
in harmony with Jones and Veazey’s suggestion, which has been 
already mentioned, and also with their explanation of the cause 
of the lowering of the viscosity of water and other solvents by 
salts, the cations of which have very large ionic volumes, such as 
those of potassium, rubidium, and cesium (loc. cit.). E. G. 


Internal Friction of the System Aniline—Allylthiocarbimide. 
N. Kunwnakov and J. Kviar (J. Russ. Phys. Chem. Soc., 1914, 46, 
1372—1388).—The viscosity diagrams of the binary system aniline- 
allylthiocarbimide are of the rational type (compare Kurnakov 
and Shemtschushni, A., 1913, ii, 190), and exhibit singular or 


Dalton points corresponding with equal molecular proportions of 
the components, that is, with the formation of phenylallylthio- 
carbamide, this compound crystallising out when the liquid mix- 
tures are cooled below 98°5°. The maximum temperature of the 
29—2 
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melting-point curve also corresponds with equimolecular propor- 
tions of the constituents. The composition at the singular points 
remains unchanged under the influence of the factors of the 
equilibrium, namely, the temperature and the concentration of a 
third substance. The general characters of the composition- 
property diagrams are similar for all properties of the system. 


The Adsorptive Power of the Hydroxides of Silicon, 
Aluminium,andIron. VII. Pau Routanp (Zeitsch. anorg. Chem., 
1914, 89, 164—166. Compare A., 1913, ii, 302)——Complex dyes 
are adsorbed by the colloids of clay if of a colloidal character, but 
not if crystalloid. The adsorption may be made a means of dis- 
tinguishing between these conditions. A dye may pass from the 
one class to the other with changing dilution. . H. D. 


Neutralisation of Adsorbed Ions. Witper D. Bancrorr 
(J. Physical Chem., 1915, 19, 363—376).—A theoretical paper in 
which it is shown that the neutralisation of an adsorbed ion is 
due to specific adsorption. The concentration of a given electro- 
lyte necessary to neutralise the charge on a given colloid will 
therefore depend on the nature of both ions and on the nature 
of the colloid. It is inaccurate to state that the cation is negligible 
in the precipitation of a positive colloid, and the anion in the 
precipitation of a negative colloid, although this statement is often 
approximately true. Ions of the same valency are not all adsorbed 
alike. The order of adsorption is specific with each colloid, and 
is not determined exclusively, probably not at all, by the migra- 
tion velocity or solution pressure of the ion. Since the adsorption 
is specific, Schulze’s law is only an approximation. Some univalent 
ions are adsorbed by certain colloids more than some divalent or 
tervalent ions. In many cases there is, however, a marked 
tendency to increased adsorption with increasing valency. Mix- 
tures of two sols will not precipitate each other unless adsorption 
takes place. Since adsorption is specific, the order of precipitation 
of a negative sol by a number of positive sols will not necessarily 
be the same for any two negative sols. Adsorption often takes 
place between two similarly charged sols; the statement that 
similarly charged sols have no action on one another is therefore 
inaccurate. Hydrated chromic oxide, which is peptonised by 
potassium hydroxide, may act as a protecting colloid for hydrated 
ferric oxide, which is not peptonised by potassium hydroxide. 
Since an adsorbed ion does not necessarily give the reactions of a 
free ion, electrometric measurements may lead to false conclusions 
when applied to colloidal solutions, and in this connexion it appears 
probable that sodium palmitate is hydrolysed to a much greater 
extent in solution than appears from electrometric measurements. 
If two colloidal sols did not adsorb each other appreciably, and if 
one adsorbed the cation of a given electrolyte very markedly, whilst 
the other adsorbed the anion to a similar extent, the addition of 
such an electrolyte in small quantity to such a mixture of sols 
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would produce a solution which would conduct electricity without 
there being any appreciable amount of substance in true solution. 
In sodium palmitate solutions, it seems probable that the hydroxyl 
ions set free by hydrolysis are adsorbed practically completely by 
the colloidal soap. Addition of a colloid to a solution will increase 
or decrease the conductivity if the adsorbed ion has a greater or 
less migration velocity than the ion not adsorbed. When adsorp- 
tion by a colloid causes hydrolysis, the conductivity will depend 
also on the nature of the products of hydrolysis. J. F. 8S. 


A Vacuum Furnace for the Measurement of Small 
Dissociation Pressures. R. B. Sosman and J. C, Hosrerrer 
(J. Washington Acad. Sci., 1915, 5, 277—283).—An electrical furnace 
is described for use in the determination of very small dissociation 
pressures. The furnace consists of a tube of a rhodium—platinum 
alloy containing 20% of rhodium. The furnace walls themselves 
are directly heated by the passage of a low voltage alternating 
current. The furnace is surrounded by a water-cooled jacket, 
which can be exhausted, so that during a measurement the furnace 
is in a vacuum, and consequently there is no danger of the walls 
collapsing, or, indeed, of changes of volume occurring which will 
influence the pressure inside the furnace. A rhodium—platinum 
thermoelement, and an arrangement for external optical tempera- 
ture measurements, are provided, as well as three pumps with the 
necessary pressure gauges. Pressures between 2°5 atms. and 
0°000001 mm. can be registered, and temperatures up to 1450° 
obtained. The efficiency of the furnace compares favourably with 
that of other types of electric furnaces; thus, a current of 580 
amperes at 1°8 volts gives a temperature of 1450°, which is constant 
to about 1°. J. F. 8. 


The Kinetic Interpretation of the Osmotic Pressure. P. 
Earenrest (Proc. K. Akad. Wetensch. Amsterdam, 1915, 17, 
1241—1245).—A theoretical paper, in which the author, by making 
use of Clausius’ virial hypothesis, shows that the osmotic pressure 
produced by collision of the molecules of solute against a semi- 
permeable membrane is correctly expressed by the gas equation 
PV =RT, provided that the solution is sufficiently dilute. 

H. M. D. 


A Collodion Diffusion Cell for Use in Dialysis. T. R. 
Brices (J. Physical Chem:, 1915, 19, 377—380).—The author has 
prepared diffusion cells by coating the interior of Soxhlet extrac- 
tion thimbles with a collodion solution containing quantities of 
glycerol up to 60%. These cells may be completely dried and kept 
for any length of time without losing their efficacy. From trial 
experiments, it is shown that cells prepared in this way are more 
efficient than ordinary parchment cells, but slightly slower in 
action than collodion sacs prepared by Novy’s method. It is also 
shown that the permeability of the cells by water and salts in- 
creases with the percentage of glycerol added to the collodion 
solution up to 50%, after which it remains constant. J. F. 8. 


; 
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Condition of Carbonic Acid in the Blood. II. Mobility 
of the Ion, HCO,, at 18° E. D’Acostino and G. 
QuaGutaRtELLo (Atti R. Accad, Lincei, 1915, [v], 24, i, 638—645. 
Compare A., 1914, ii, 676)—The value of » for solutions of 
sodium hydrogen carbonate in pure water is found, after a special 
correction is applied to eliminate the influence of hydrolysis, to be 
84°4 at 18°. The corresponding mobility of the ion HCO,’ at 18° 
is, therefore, 84°4—43°6=40°8, which is somewhat lower than the 
value, 41°4, obtained by Walker and Cormack (T., 1900, 77, 5), 
who made no correction for hydrolysis. It was noticed that the 
conductivity of a solution of sodium hydrogen carbonate tends to 
increase slightly, presumably owing to liberation of carbon dioxide 
resulting from exposure of the solution to the air. That the 
increase of the sodium hydroxide thus caused may have an effect 
on the results of the measurements greater than that produced by 
hydrolysis is shown by further determinations of the conductivity, 
using (1) solutions of sodium and potassium hydrogen carbonates 
in carbon dioxide solution, and (2) solutions of sodium and 
potassium hydroxides in water containing excess of carbon dioxide 
in solution ; the latter method appears to be the better for obtain- 
ing pure solutions of known concentrations. In this way, the 
mobility of the ion HCO,’ at 18° is found to have the value 39°3. 

zt. &. F. 


Condition of Carbonic Acid in the Blood. III. Mobility 
of the Ion, HCO,, at 37° G. QuactiaRigtto and E. 
D'Agostino (Atti FP. Accad. Lincei, 1915, |v], 24, i, 772—773. 
Compare preceding abstract)—The value of p, for sodium 
hydrogen carbonate at 37° is found to be 122°0, the corresponding 
mobility of the ion HCO,’ being 122°0—63°8=582. T. H. P. 


[Influence of Electrolytes on Solubility.] Erm G. Tsorin 
(Zettsch. physikal. Chem., 1915, 89, 685—692).—The influence of a 
number of sodium salts on the solubility of ethyl ether in water 
at 28° has been determined. The experiments were carried out 
by placing 100 c.c. of a N/2-solution of the salt in a flask and 
adding 5 c.c. of ether, and measuring the length of the column 
of ether formed in the narrow neck of the flask. The mixture 
was then shaken at 28°, and, after an hour, the undissolved column 
of ether again measured and the solubility calculated. The 
following values were obtained for the solubility of ether in 100 c.c. 
at 28°: water, 5°85 grams; NW /2-solutions of sodium iodide, 5°70; 
sodium bromide, 4°68; sodium chloride, 4°48; sodium fluoride, 
4°15; sodium sulphate, 4°30; sodium chromate, 4°22; sodium 
molybdate, 4°39; sodium tungstate, 4°12; sodium phosphate, 4°17; 
sodium arsenate, 4°20. It will thus be seen that the lowering of 
the solubility of ether increases with decreasing atomic weight of 
the characteristic element of the anion for each group of the 
periodic system, molybdenum, however, being an exception. A 
number of sodium salts of -aliphatic and aromatic acids were also 
used, and it is shown that the salts of aliphatic acids reduce the 
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solubility in the same way as inorganic salts, whereas the salts 
of aromatic acids increase the solubility. A further series of ex- 
periments, on the influence of lithium chloride, calcium chloride, 
sodium iodide, and sodium bromide in various concentrations on 
the solubility of phenylthiocarbamide in absolute alcohol solution 
was also made. It is shown that 1000 c.c. of saturated alcohol 
solution contain 0°2065 gram-molecules of phenylthiocarbamide 
at 28°. The salts examined all increase the solubility, lithium 
chloride most strongly, and calcium chloride least strongly. The 
increase in solubility increases with the concentration of the dis- 


solved electrolyte. J. F. 8S. 


Topic Parameters and Morphotropic Relationships. WHuLLiam 
Bartow and WituiaM Jackson Pore (Phil. Mag., 1915, [vi], 29, 
745—749).—From a consideration of the morphotropic relations 
exhibited by ammonium iodide and its tetramethyl, tetraethyl, 
and tetrapropyl derivatives, it is shown that topic parameters, as 
hitherto applied to the quantitative description of morphotropy 
(compare Slavik, A., 1902, ii, 561), are devoid of physical signifi- 
cance. A better view of the morphotropic relationships for a 
series of related compounds is obtained by consideration of the 
axial ratios and the crystal systems to which these belong. 

H. M. D. 


The Molecular Structure of Solid Isotropic and Aniso- 
tropic Binary Mixtures. G. Tammann (Zettsch. anorg. Chem., 
1914, 90, 297--326).—The two kinds of molecules in a binary 
mixture are quite irregularly distributed in an isotropic substance, 
but arranged more or less evenly in a space-lattice in an aniso- 
tropic substance. The solubility of the one component is 
diminished by the protective action of the other. In an isotropic 
mixture, the protective action may be calculated from the proba- 
bility of a molecule being associated with any number of molecules 
of the second kind. 

The solubility of glasses prepared by melting boron trioxide 
with silica has been tested, using boiling water and methyl 
alcoholic hydrogen chloride as solvents. The results do not show 
good agreement with theory, but adsorption has to be allowed for, 
and it is considered that the agreement is sufficient, and that the 
molecular weights of boron trioxide and silica in glasses are in the 
ratio of those indicated by their formule. 

In a binary crystalline solid solution, the two kinds of mole- 
cules may either be distributed at random or regularly through- 
out the space-lattice. The results on extracting one component by 
means of a solvent should be quite different in the two cases. 

A binary “mixed crystal” may depart from homogeneity in 
two ways, by zonal arrangement of the components, as in rapidly 
cooling from the fused state, and by irregular distribution in the 
space-lattice. The latter is probably more slowly remedied by 
annealing than the former. 

The case of a cubic crystal is taken, the assumptions being made 
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that the distribution of A- and B-molecules is regular, and that 
the removal of A by a solvent does not alter the B-space-lattice. 
It has further to be assumed that the solvent acts very much 
more rapidly along the cubic edges than along the diagonals. The 
case is tested by parting alloys of gold and silver with nitric acid. 
The alloys are used in the form of thin plates 40 x 20x0°l mm. 
Hard-rolled alloys dissolve more quickly than after annealing. 
The longer the annealing, the more regular the distribution in 
the crystal must become. Alloys containing more than 62°5 
atomic % of silver part with practically the whole of their silver 
to nitric acid, whilst those which contain less than 50 atomic % 
are almost unattacked. The observed curve does not differ greatly 
from the theoretical. Alloys of gold and copper give similar 
results. C. H. D. 


The Inoculating Effect of Isomorphous Substances. 
MeinnarD Hassevsiatr (Zeitsch. anorg. Chem., 1914, 89, 53—70).— 
Parallel growths of crystals on unrelated substances, such as that 
of potassium iodide on mica, are not to be regarded as effects of 
inoculation. Only zonal deposition is evidence of a certain degree 
of isomorphism between the inoculating substance and the under- 
cooled substance. It is shown by reasoning from the thermo- 
dynamical potential that the inoculating crystal must be capable 
of forming solid solutions in all proportions with the undercooled 
substance. This has been tested for the following pairs, the 
liquidus curves of which lie between the freezing points of their 
components: Cd(NOs3).,4H,O—Ca(NOs3).,4H,O (unstable modifica- 
tion), stilbene-azobenzene, stilbene—dibenzyl, and stilbene—benzyl- 
ideneaniline. 

When the liquidus presents a minimum, inoculation can only 
produce crystallisation when the temperature is below that of the 
minimum. This is confirmed for the systems azobenzene—dibenzy]l, 
m-iodonitrobenzene-m-bromonitrobenzene, and m-iodonitrobenzene— 
m-chloronitrobenzene. Occasionally, crystallisation is found to 
occur slightly above the minimum, owing to partial solution of 
the inoculating crystal, and consequent cooling. 

When two substances have identical space-lattices, but show a 
gap in the miscibility in the solid state, inoculation does not occur, 
even below the eutectic temperature. This is the case in the 
pairs azobenzene-benzylaniline, azobenzene—benzylideneaniline, 
benzylideneaniline-benzylaniline, stilbene—benzylaniline, and di- 
benzyl-benzylaniline. The test is a sensitive one for a gap in 
miscibility. Thus, stilbene brings about crystallisation in either 
undercooled azobenzene or benzylideneaniline, but these two sub- 
stances, being only partly miscible in the solid state, are without 
effect on one another. 

The m-halogen derivatives of benzene, when tested in this 
manner, prove to be completely isomorphous, with the exception 
of the pair m-fluorobenzene—m-iodobenzene, the chemical similarity 
here being least. m-Difiitrobenzene and m-nitrobenzonitrile are 
without effect on m-chloronitrobenzene. 
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In cases of incomplete miscibility, it is possible that inoculation 
might take place at very low temperatures, the gap of miscibility 
becoming less, but it has not been found possible to realise this 
case experimentally. C. H. D. 


A Method for Distinguishing Tautomeric, Isomeric, and 
Polymeric from Polymorphic Substances. Nervi VINCENT 
Sipewick (T., 1915, 107, 672—678).—The method recommended 
is to add the less soluble form B to a saturated solution of the 
more soluble form A at constant temperature. If the two forms 
are polymorphic and give the same molecules in solution, B will 
not dissolve, but, on the contrary, some of the dissolved substance 
will separate out. If, on the other hand, the two forms are tauto- 
meric, then B will dissolve, irrespective of the presence of A, pro- 
vided that the tautomeric change of A into B is not too rapid. 
Tautomeric substances with a very high velocity of change in 
solution will, however, appear to be polymorphic. 

The method has been applied to a number of substances, the 
changes in concentration being followed by determination of the 
freezing point of the solution. Benzene was used as solvent. 
Phthalylphenylhydrazide occurs in three forms: A, bright yellow 
(m. p. 184°); B, pale yellow (m. p. 184°); C, white (m. p. 216°). 
The test shows that A and B are polymorphic, whilst C is isomeric 
or tautomeric with them. 

The white (m. p. 127°) and yellow (m. p. 127°) forms of 
phthalylphenylmethylhydrazide are polymorphic. The same result 
was obtained with needle and prismatic forms of pbromo- 
acetanilide and 2: 4-dibromoacetanilide, and also with the two 
forms of pnitrophenol. 

The white and yellow forms of phthalylhydroxylamine (m. p. 
220-—226°) are probably tautomeric, and this was also found to 
be the case for the A (m, p. 114—117°) and B (m. p. 136—140°) 
forms of phenylglyoxalphenylhydrazone. 

The A (m. p. 150°) and B (m. p. 128°) forms of methylerypto- 
pine are polymorphic, whilst the C (m. p. 110°) form is isomeric 
or tautomeric with A. H. M. D. 


Causes and Conditions of the Decolorisation of Colloidal 
Solutions of Arsenious Sulphide. N. P. Prskov (J. Russ. 
Phys. Chem. Soc., 1914, 46, 1619—1645).—Vorliinder and 
Haberle (A., 1913, ii, 570) found that, in very dilute solution, 
arsenious acid and hydrogen sulphide do not appear to react, the 
solution remaining colourless, and regarded this phenomenon as 
due to the formation of an unstable compound, probably of mole- 
cular character, between the arsenious acid and the hydrogen 
sulphide. All the physical theories dealing with the colour of 
colloidal solutions regard change of this colour as dependent on 
one main factor, namely, the dimensions of the colloidal particles. 
Zsigmondy’s experiments on colloidal gold solutions (“ Kolloid- 
chemie,” 1912) showed, however, that in many cases marked 
changes in the colour cannot be explained by alteration of the 
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magnitude of the particles, especially as Mie’s experiments (Ann. 
Physik, 1908, [iv], 25, 377—445) indicate that the size of the 
colloidal gold particles may vary within comparatively wide limits 
without being accompanied by marked displacement of the maxi- 
mum of the absorption spectrum. Zsigmondy assumed it to be 
possible, therefore, that the colour of a colloidal solution may be 
influenced also by the distribution of the particles throughout the 
dispersive medium. 

The author has carried out various series of experiments in this 
direction on colloidal arsenious sulphide solutions, more particu- 
larly Vorlander’s colourless modification. The results show that 
change of colour with these solutions depends in far higher degree 
on the distribution of the colloidal particles in the medium than 
on the magnitude of the particles. Further, observations on the 
stability of the separate solutions explain the two directions in 
which this change of distribution may take place; these the author 
terms “aggregation” and “disaggregation” of the particles. In 
the former case, that is, when the particles combine to form 
separate complexes or aggregates, the colour of the solution 
darkens, and, at the same time, its stability diminishes, such union 
of the particles being the first step towards coagulation. In the 
latter case, that is, when the particles strive more and more 
towards individual existence, until in the limit each of them 
occurs in the disperse medium completely separated from the 
others, the solution becomes paler and more stable. The prepara- 
tion of quite colourless solutions of arsenious sulphide requires 
the presence of a stabilising substance, which in this particular 
instance is an excess of the arsenious acid. This colourless solu- 
tion contains, not, as Vorlinder and Haberle supposed, a mole- 
cular compound, but ordinary arsenious sulphide in the colloidal 
state. The lack of colour is conditioned by the simultaneous 
action of two factors, the extremely small magnitude of the 
particles and, more especially, the complete individuality of these 
particles. as Be Ee 


The Influence of the Quantity of Peptonising Agent on 
the Properties of Hydrosols. Hydrosol of Stannic Acid. 
R. Zsiemonpy (Zeitsch. anorg. Chem., 1914, 89, 210—223).— 
Stannic acid hydrosol, 0°5% SnO,, prepared by the dialysis of 
stannic chloride, is peptonised by varying quantities of potassium 
hydroxide, free from carbonate. The ratio K,0: SnO, is varied 
from 1:2 to 1: 200. The various properties vary in the same 
order. With increasing proportions of the peptonising agent, the 
size of particles, electrically transported stannic acid, gold number, 
and viscosity decrease. The stability on boiling, osmotic pressure, 
conductivity, and quantity of electrolyte required for precipita- 
tion increase. The surface tension remains constant or decreases 
slightly. 

The greatest opalescence is shown by the solutions containing 
least alkali, and these are retained by the ultra-filter, whilst the 
most alkaline solutions pas: through completely. The residue on 
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the ultra-filter contains the alkali, and redissolves readily in 
water, but undergoes irreversible changes on drying. 

The results are in accordance with the author's theory of 
peptonisation. C. H. D. 


Determination of the Size of Ultramicroscopic Particles 
in Suspension in a Liquid, by a Chronophotographic 
Method. G. Resikre (Bull. Soc. chim., 1915, [iv], 17, 
155—163).—The author has devised an apparatus to replace the 
ordinary cinematograph apparatus to photograph the movement 
of ultramicroscopic particles. 

In applying the ordinary formula for Brownian movement, 
Ax=RT/N .t/3mnr, to the determination of the radius of ultra- 
microscopic particles, if the general constants are replaced by their 
value, and the medium used is water at 20°, having a viscosity 
»=0°01, then r can be evaluated from the resulting equation, 
r=37 x 10-4¢/A*z, providing ¢ and Az can be measured. 

The cinematograph apparatus described by Henri (compare A., 
1908, ii, 760) has certain disadvantages in that (1) the time 
between the taking of two successive images cannot be accurately 
measured ; (2) the films are unsuitable for photographing coloured 
objects of the type of some colloidal particles; (3) these films, if 
used, alter their dimensions during the processes of development, 
fixing, washing, and drying, thus vitiating subsequent measure- 
ments. 

The apparatus described remedies these defects in that it per- 
mits of the use of a panchromatic plate, on which ten images can 
be projected by an ultramicroscope and taken at intervals of time 
exactly known. In essential details it consists of a plate carrier 
drawn by an electromagnetic, and a shutter controlled by an 
electromagnet, the two systems being controlled by a metronome, 
with an electrical contact, in such a way that when the carrier 
is at rest the shutter is open and the photograph taken, and, the 
shutter being closed, the carrier is moved vertically upwards a 
distance equal to the height of the image. Cross-wires in the 
aperture cast their shadow on the plate and serve as reference 
lines for subsequent measurements, after the negative has been 
enlarged, by means of a measuring machine. Allowing for the 
enlargements due to the ultramicroscope and the camera, the value 
of Az can be determined for a number of grains, and ¢ being 
measured by the metronome, r can be calculated. 

The author has used this instrument to measure the size of the 
largest and smallest grains in a solution of colloidal sulphur, the 
values obtained being, for the large particles, r= 144-9 x 10-7, and 
for the small particles r=13°4 x 10-7. W. G. 


Action of Neutral Salts on the Constant of Chemical 
Equilibrium. G. Poma and G. Axponico (Atti R. Accad. Lincei, 
1915, [v], 24, i, 747—754. Compare A., 1911, ii, 707; 1914, ii, 
440 ; this vol., ii, 210)—The authors have determined the influence 
of lithium chloride on the reaction 

CH,°CO,H + Me-OH — H,O + CH,*CO,Me 
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in aqueous methyl-alcoholic solutions, 0°2N-hydrochloric acid being 
used as catalyst. In the equilibrium position, 
K=k,/k,=(a—2)(b—2)/(¢+2)(2+2), 
where a, 6, c, and d are the initial molar concentrations of the 
reacting compounds, and « the diminution in concentration of the 
alcohol or acid. No methyl acetate being taken initially, the con- 
dition at an intermediate stage of the hydrolysis is expressed by 
dx|/dt=k,(a—x)(b—«)—k,a(c+2). Replacing 
(a+6+cK)/(1-—K) 
by a, and ab/(1—K) by B, this gives (k,—k,)dt=dz/(x*—ax + B). 
Integration of this expression yields 
ky —ky=1/(C—8)t . In &(@-O)/(e—&), | 

where { and ¢ are the roots of the equation 2?—az+8=0. This 
equation, and that for k,/k,, give the separate values of k, and hy. 

It is found that the presence of lithium chloride, even in an 
aqueous alcoholic solvent, exercises an accelerating influence on 
the velocities of both esterification and hydrolysis. Such action 
is, however, of different magnitudes for the two reactions; thus, 
the presence of 3 mols. of lithium chloride per litre increases k,, 
the velocity constant of esterification, from 0°00240 to 0°00594, 
whilst k, increases from 0°00041 only to 0°00064. Consequently, 
the equilibrium constant, KX, diminishes from 0°170 to 0°108. 
Thus, the influence of the lithium chloride is not that character- 
istic of catalytic action, but has an effect such as would be pro- 
duced if the salt, removed part of the water present in the system 
from the immediate play of the equilibrium. 2. m. P. 


Equilibria in Ternary Systeme. XVIII F. A. H. 
Scuretnemakers (Proc. K. Akad. Wetensch. Amsterdam, 1915, 17, 
1260—1274. Compare this vol., ii, 46)—A further discussion of 
the equilibrium relations characteristic of certain ternary systems. 

H. M. D. 


Equilibria in the Systems a-Naphthylamine-Guaiacol and 
Urethane-Benzene. N. A. Puscnin and G. N. Mazarovitscu 
(J. Russ. Phys. Chem. Soc., 1914, 46, 1366—1372).—The diagram 
of state of the system a-naphthylamine-guaiacol is characterised 
by the formation of: (1) a compound, OH-C,H,-OMe,C,,H,-NH,, 
m. p. 21°4°, and (2), two eutectics, one, m. p. 19°8°, containing 
40 mol. % of guaiacol, and the other, m. p. 14°3°, 77 mol. %. 
Solid solutions are probably formed only in the interval from 
43 to 50 mol. % of guaiacol. 

The system urethane-benzene forms a eutectic containing 
97 mol. % at 4°2°, and solid solutions in the interval from 97 to 
100 mol. % of benzene. T. H. P. 


Inflammable Limits of Mixtures of Gasolene Vapour and 
Air. Grorcr A. Burrewt and Huen T. Boyp (J. Jnd. Eng. Chem., 
1915, 7, 414—417).—The lower limit of complete inflammation lay 
between 1°9 and 2% of gasolene vapour (from gasolene of 73° B.) 
when the mixture was ignited from the top; the upper limit was 
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between 5°2 and 5°3% of gasolene vapour. When ignited from 
the bottom by means of an electric spark, the lower limit was 1°4 
to 15% of gasolene vapour, and the higher limit 6°0 to 6°4%. 
Practically the same limits were obtained on using the vapour 
from “cleaners’ naphtha” (59—60° B.). When the initial 
temperature was increased before igniting the mixtures, the lower 
limit was decreased until, at 400°, it lay between 1°02 and 1°22% 
of gasolene vapour. W. P. S. 


Influence of Temperature and Pressure on the Explosibility 
of Methane-Air Mixtures. G. A. Burret and I. W. 
Ropertson (J. Jnd. Hang. Chem., 1915, '7, 417—419).—When the 
initial temperature of methane-air mixtures is 500°, the lowest 
limit for the complete propagation of flame is between 3°75 and 
4:00% of methane; the limit decreases as the temperature falls, 
until at ordinary temperatures it is about 5% methane. Increased 
pressure up to 5 atmos. has no effect on the lowest limit of com- 
plete propagation of flame in the mixture. W. F. &. 


Halogen Oxygen Compounds. X. Kinetics of Bromate 
Formation from Bromine. Anton Sxkrabat and SikcrRiep R. 
Weseritscu (Monatsh, 1915, 36, 237—256. Compare this vol., 
ii, 330).—The rate of reaction of the formation of lamninke from 
bromine in the presence of alkali and bromine ions has been 
determined at 25°. As alkali, a mixture of Na,HPO, and 
NaH,PO, or KHCO, and Na,CO, was used; measurements were 
also made in the presence of sodium nitrate. The reaction is 
shown to occur according to two schemes: (1) 3Br,/+6OH’= 
8Br’ + BrO,’+3H,O, and (2) 3Br,+ 60H’=5Br’ + BrO,! + 3H,0. 
It is shown that the velocity of formation of bromate increases with 
increase of the hydroxyl ion and bromine concentration, but de- 
creases with increase in the bromidion concentration. The rapid 
reaction follows the time relationships 

— d(Bry’) /d7 =k,[OW']/[Brs'}[ Bry’? 
and — QBr,]/dT=k,'[OH')/[Br'}[Bre)’, whilst the slow reaction 
follows the relationships —d|Br,']/d7=k,[OH’}*/[Br’|’-[Br,’}> and 
—d|Br,|/dT=k,'[OH'}!/[Br’}*[Br.}%. The temperature-coefficient 
of the slow reaction in the phosphate mixture is about 17. 
J. F. S. 


Aspirin. II. The Formation of Aspirin. D. E. Tsaka.otos 
and §. Horsca (Bull. Soc. chim., 1915, [iv], 17, 186—190. 
Compare this vol., ii, 47)—The authors have measured the velocity 
of action of acetic anhydride on salicylic acid in benzene solu- 
tion at three different temperatures, namely, 25°, 30°, and 50°, by 
determining the acidity produced by running aliquot portions of 
the mixtures into water at definite intervals of time. NV /50- 
Barium hydroxide was used as the standard alkali, and phenol- 
phthalein as indicator. The results show that the reaction is one 
of the second order, the coefficient of temperature for 10° being 
22. The acceleration of the velocity of formation of aspirin has 
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a limit, since above 90° the aspirin formed begins to decompose, 
giving acetic anhydride and salicylsalicylic acid. 


W. G. 


Velocity of Self-Esterification of Dibasic Acids. Anton 
Kaman (Zeitsch. physikal. Chem. 1915, 89, 641—684).—The 
molecular conductivity of oxalic acid, malonic acid, tartaric acid, 
maleic acid, and fumaric acid has been determined at 25° in abso- 
lute alcohol and in alcohol containing 0°022, 0°69, and 1°40 mols. 
of water per litre. The measurements were carried out for several 
concentrations in each case, and from the results the dissociation 
constant has been calculated. The strength of the acids is thus 
shown to be in the order maleic, oxalic, malonic, tartaric, fumaric, 
whilst. for aqueous solutions the order is oxalic, maleic, malonic, 
fumaric, and tartaric. The rate of self-esterification in absolute 
alcohol and in aqueous alcohol has been determined at 25° for the 
above-mentioned acids and for malic acid. It is found that at 
the commencement of the reactions the velocity is not proportional 
to the square of the concentration, but to the power of 3/2 of the 
concentration, and consequently the reaction is not bimolecular, 
but sesquimolecular. A calculation is made to estimate the frac- 
tion of the reaction which is due to the hydrogen ions, from which 
it is shown tlt a considerable proportion of the reaction is due 
to the hydrogen ions, which, in the case of maleic and oxalic acids, 
does not exceed 50--70% of the total reaction. The sesquimole- 
cular reaction does not increase with increasing concentration of 
the acid, and this is explained by the assumption that in the 
self-esterification of dibasic acids, in addition to two reactions 
which occur in the self-esterification of monobasic acids, a third 
comes into force here, namely, that the one carboxyl group of the 
acid esterifies the other carboxyl group of its own molecule, just 
as it esterifies the carboxyl group of another molecule. The state- 
ment of Snethlage (A., 1913, ii, 1044), that the relative catalytic 
action of the undissociated acid increases with increasing strength 
of the acid, is found to hold for dibasic acids, and appears also 
to be true for the third reaction. The retarding action of small 
quantities of water is different in the different cases, but is always 
small, and sometimes hardly noticeable. The order of the velocity 
of self-esterification is not the same as that of the esterification in 
the presence of hydrogen chloride (A., 1914, ii, 41). If, however, 
the product of the reaction constant in the presence of hydrogen 
chloride and the equivalent conductivity of the acid is obtained, 
then a series of the acids is obtained which is the same as that of 
the velocities of self-esterification of the acids. This points to the 
fact that steric influences play a considerable part, particularly in 
the indirect esterification. J. F. 8. 


Indirect Ester Formation in Aqueous Alcohol. ANTON 
Kattan (Zeitsch. physikal. Chem., 1915, 89, 676—684.)—A series of 
measurements of the equivalent conductivity of hydrochloric acid 
in absolute alcohol, and in alcohol containing 12°3%, 25%, 50%, and 
75% by volume of water, have been made at 25°. The velocity 
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of esterification of succinic acid has been determined in alcohol of 
the above-named concentrations and in the presence of hydro- 
chloric acid. In the calculation, account is taken of the hydrolysis 
of the ester formed. It is shown that k,, the esterification 
constant, is not proportional to the concentration of hydrochloric 
acid when small concentrations of water are present, but at 28% 
is almost strictly proportional. With increasing water content, 
the velocity of esterification decreases, and is approximately in- 
versely proportional to the water concentration. The hydrolysis 
constant, kj, decreases approximately inversely proportional to the 
water concentration down to water=28 mols., but from this value 
downwards it is approximately constant. In the presence of 
1/6N-hydrochlorice acid, succinic acid is esterified by an alcohol-— 
water mixture which contains 25 or 50 vol. % of water 100 or 
150 times more slowly than in an alcohol~benzene mixture contain- 


ing the same amount of alcohol (A., 1914, ii, 641). J. F. 8S. 


Velocity of Hydrogenation of Tetramethylbutinenediol in 
Presence of Colloidal Palladium and in Various Solvents. 
J. S. ZaLkinp and P. V. Piscutscuixov (J. Russ. Phys. Chem. Soc., 
1914, 46, 1527—-1539).—It has been previously shown (A., 1914, 
ii, 257) that, in presence of colloidal palladium, acetylenic glycols 
combine first with two atoms of hydrogen, yielding glycols of the 
ethylene series; further combination with hydrogen, if it takes 
place, proceeds comparatively slowly. The influence of the con- 
ditions of the reaction on the velocity of hydrogenation of the 
treble linking has now been investigated in the case of tetramethyl- 
butinenediol. 

It was shown by Fokin (A., 1908, i, 311) that, in presence of 
platinum-black, combination with hydrogen at a double linking 
follows the law for monomolecular reactions, and the same holds 
also for hydrogenation of acetylenic glycols in presence of platinum 
(compare Zalkind, Joc. cit.). With the previous experiments, in 
which 5 grams of the glycol, 0°01 gram of palladium, and 50 c.c. 
of alcohol were taken, this rule was approximately obeyed. It is 
now found, however, that when a few milligrams of colloidal 
palladium are taken per 0°01 gram-mol. of the glycol, the value 
of k, calculated from the equation for monomolecular reactions, 
undergoes marked increase. In the case of certain enzymic re- 
actions, Henri (A., 1902, ii, 127) showed that the law followed is 
expressed by the equation &,(1+ez)=1/t.log[(a+ex)/(a—2)], 
where ¢ is the time, a the initial amount of the substance acted 
on, &, the constant of the reaction, and ¢« a constant character- 
ising the catalytic effect of some new factor. If ¢ is made equal 
to 2, the authors’ results gives values for k, which are virtually 
constant, especially up to the time when 90% of the initial com- 
pound has reacted. 

Experiments were made at 3°, 10°, 17°5°, 20°, 25°, and 30°, the 
other conditions being precisely similar in all cases. The 
dependency of k, on the temperature is found to be rectilinear 
within the limits of accuracy of the measurements. The tempera- 
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ture-coefficient, k,2°/k,!9=1'75, a value approximating to that usual 
in chemical reactions; the chief part in the process considered is, 
therefore, a chemical influence. With varying and small propor- 
tions (up to 0°001 gram) of the colloidal palladium, the velocities 
of the reaction increased with, but more rapidly than, the amounts 
of the catalyst; for instance, when the latter were in the ratios 
1: 1°25: 1°67, the corresponding velocities were in the ratios 
1: 1°67: 2°67. With 0°002—0°010 gram of palladium, the veloci- 
ties are approximately proportional to the amounts of the catalyst 
present. Similar rapid increases in the velocity of reaction as the 
amount of the catalyst is increased were observed with the de- 
composition of hydrogen peroxide in presence of colloidal platinum 
(compare Bredig and Miiller von Berneck, A., 1900, ii, 213) or 
colloidal gold (compare Bredig and Reinders, A., 1901, ii, 442), 
only small amounts of catalyst being employed. 

When fixed amounts of the glycol and palladium are taken, 
there is a certain concentration at which the velocity is a maxi- 
mum, use of a greater or less quantity of solvent resulting in 
retardation of the reaction. That the solvent itself exerts a cata- 
lytic influence is shown by the following values of k, obtained 
with different solvents: water, 0°033; ethyl alcohol, 0°044; methyl 
alcohol, 0°060. 

The increase which occurs as the reaction proceeds in the value 
of k, calculated from the formula for monomolecular reactions, is 
shown to be due, not to the presence of the ethylenic glycol formed, 
but to the gradual removal of the acetylenic glycol, which acts as 
a negative catalyst. Tt. H. P. 


Rate of Hydration of Camphoric Anhydride. Berrnarp 
Hows_t Witspon and Nevit Vincent Sivewick (T., 1915, 107, 
679—682).—Measurements have been made of the electrical con- 
ductivity of aqueous solutions of camphoric acid, and these data 
employed in the determination of the rate of hydration of 
camphoric anhydride at 18° and 25°. The ionisation constant of 
the acid is 0°00236 at 18° and 0°00198 at 25°. The hydration of 
the anhydride takes place in agreement with the equation for a 
monomolecular reaction, for which k at 18°=0°0000975 and & at 
25° = 0°000158. 

When the solution is in contact with excess of the anhydride, 
the rate of formation of the acid is constant. By observations 
under these conditions, the influence of alkali on the rate of 
hydration was examined. The results obtained show that the 
velocity of hydration at 25° in presence of V/200-alkali is approxi- 
mately 10,000 times as great as the velocity in pure water. 

H. M. D. 


The Velocity of Reduction of Potassium Permanganate 
by Oxalic Acid. <A. Bovuraric (Compt. rend., 1915, 160, 
711—714. Compare Harcourt and Esson, Phil. Trans., 1866, 
156, 193)—A determination of the velocity of reduction of 
aqueous potassium permanganate by oxalic acid in the presence 
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of sulphuric acid by means of spectrophotometric measurements of 
the intensity of the transmitted light of a given wave-length 
(A=558 wp) in the region where the absorption due to the per- 
manganate ‘begins to be felt. The results show that the velocity 
of the reaction at any instant is not proportional to the quantity 
of unchanged permanganate at that instant, but that it starts 
from zero, increases to a maximum, and then decreases to zero. 
The results are the same for very different proportions of reagents 
used. The presence of an excess of sulphuric acid or oxalic acid 
simply accelerates the reaction. W. G. 


Kinetics of Chemical Reactions. X. KE. I. Oktov 
(J. Russ. Phys. Chem. Soc., 1914, 46, 1441—1481).—The author 
applies the considerations previously developed (A., 1912, ii, 243; 
1913, ii, 127, 128, 681, 682, 683, 938; 1914, ii, 638) to the results 
obtained by Millar (A., 1913, ii, 1041), Braune (A., 1913, ii, 1042), 
and Snethlage (A., 1913, ii, 1044), the velocity constants of the 
decomposition of methyl and ethyl diazoacetates being calculated 
from the formula 0°4343mk=1/t.log[A/(A—mz)]. The results 
of the calculations show that the catalytic decomposition of diazo- 
acetic esters in alcoholic and aqueous-alcoholic media under the 
influence of picric acid as catalyst proceeds according to the law 
du[dt=k(A—mz). <As regards the reaction in anhydrous 
alcoholic solutions, it may be assumed that the action of the picric 
acid is directly proportional to its concentration and its ionisa- 
tion, so that c,a,/cga,=k'’/k”. Examination of the experimental 
data on these lines shows that the velocity constants of a chemical 
reaction, proceeding under the influence of a catalyst in alcoholic 
and aqueous-alcoholic solutions, together with a knowledge of the 
electrolytic dissociation of the catalyst in these solutions, render 
it possible to calculate the percentage distribution of the hydrogen 
ions of the catalyst between the alcohol and the water, to deduce 
the law according to which the distribution varies as the propor- 
tion of water is increased, and thus to find the distribution 
constants. It is found that the distribution of the hydrogen ions 
of the catalyst between the alcohol and the water obeys the same 
law of mass action as that playing a dominant part in kinetic 
phenomena. This result serves to confirm the validity of the 
solvate theory. In the catalytic decomposition of diazoacetic 
esters, the hydrogen ions of only one catalyst take part, so that 
the kinetic data furnish a trustworthy means to calculate the dis- 
tribution of the hydrogen ions between water and alcohol. In the 
formation of esters under the influence of a catalyst, the solution 
always contains, in addition to the hydrogen ions of the catalyst, 
ions of the organic acid, the distribution constants of the hydrogen 
lons depending in this case also on the nature of the organic acid. 

2. a 3 


The Velocity of Solution of Blende and Galena in Dilute 
Sulphuric Acid. Fetrx Rosenkrinzer (Zeitsch. anorg. Chem., 
1914, 88, 452).—The figures formerly given (A., 1914, ii, 640) 
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should have been calculated for equal volumes instead of for equal 
weights. The conclusions are not affected, but the ratios should 


be altered, that of galena to Spanish blende being 1: 3°2 instead 
of 1: 5°8. C. H. D. 


Contact Action of Water Vapour and Carbon in the 
Oxidation of Ferrous Compounds. A. G. DoroscuEvskKi and 
A. Ja. Barpt (J. Russ. Phys. Chem. Soc., 1914, 46, 1669—1676. 
Compare this vol., ii, 331).—The charcoal used in the industrial 
purification of alcoholic liquids is always stored in a dry place, 
exposure to moisture resulting in a loss of activity. The authors 
find, however, that such loss is not occasioned by access of moisture 
to the charcoal. 

The oxidation of ferrous compounds in presence either of water 
vapour or carbon alone, or of both of these together, has been 
investigated. In absence of water vapour, carbon does not oxidise 
ferrous to ferric oxide at the ordinary temperature, so that the 
activity of charcoal as an oxidising agent should not diminish in 
dry air. When mixed with carbon and placed in a desiccator over 
water, ferrous oxide becomes completely oxidised only after some 
months at room temperature, but after some days at 39—41°. 
From the results of experiments on the oxidation of ferrous oxalate 
and sulphate in presence of water vapour and in presence or 
absence of charcoal, the authors draw the conclusion that the réle 
of the carbon consists in intensifying the catalytic effect of the 


water vapour, and that the alcohol is involved in the reaction of 
conjugated oxidation. The carbon, in presence of water vapour, also 
undergoes oxidation at comparatively low temperatures. 


ae es 


Activation of Chlorates by Formic Acid. K. A. Hormann 
and K. Scnumpert (Ber., 1915, 48, 816—822).—In an earlier 
communication (Hofmann, A., 1913, ii, 62, 609) it has been shown 
that during the oxidation of carbon by solutions of chlorates in 
the presence of osmium tetroxide, the liquid becomes acidic, and 
appreciable quantities of chlorine peroxide are produced. At this 
stage of the process, the action increases in velocity, and it is now 
demonstrated that this effect is due to the formation of formic 
acid. If formic acid is added to a solution of a chlorate, the latter 
undergoes reduction to chlorine peroxide, which is produced more 
rapidly than it is removed, and so becomes free for other oxidation 
processes. In this way, substances which are not affected by a 
chlorate solution may be oxidised by a mixture of the chlorate 
with formic acid. The effect of the formic acid is due, not so much 
to its acidic character as to its reducing capacity, because acetic, 
tri-, and mono-chloroacetic and phosphoric acids do not possess this 
power. 

The velocity of the reaction between potassium chlorate and an 
excess of formic agid was investigated by periodically withdraw- 
ing a small quantity of the mixture and estimating the iodine 
which this liberated from an acidified solution of potassium iodide. 
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Curves are given representing the results. It was observed that 
the reduction of the chlorine peroxide produced in the reaction 
occurs more rapidly under the influence of sunlight. 

As examples of substances which may be oxidised by the mix- 
ture of chlorate and formic acid are mentioned indigotin (used as 
the sulphonic acid), aniline, and anthracene. D. F. T. 


The Series Spectrum of Hydrogen and the Constitution 
of the Atom. LL. Vecarp (Phil. Mag., 1915, [vi], 29, 
651—655).—According to Allen (this vol., ii, 33), the deviations 
of the series lines of hydrogen from the Balmer formula can be 
explained if it is assumed that the core of the atom can produce 
a magnetic field equivalent to that set up by five or six magnetons. 
With certain modifications in the assumptions made by Allen, it 
is shown that the deviations may be accounted for by the magnetic 
influence of the inner core if a constant difference of momentum 
equal to p/m is supposed to be maintained between the outer and 
inner systems of electrons. The assumption of a core of five 
magnetons would involve the storing of a quantity of energy 
enormously greater than the energy of the outer electron, and it 
seems scarcely possible to admit that a system with so much 
energy would be appreciably affected by the passage of the outer 
electron from one stationary state to another. H. M. D. 


An Atomic Model with a Magnetic Core. H. Sranuey 
ALLEN (Phil. Mag., 1915, [vi], 714—724. Compare this vol., ii, 
33).—The view that it is necessary to take account of magnetic as 
well as electrostatic forces in devising an atomic model has been 
further elaborated, and an atomic model is suggested which consists 
of a ring or rings of electrons surrounding a central core which 
has a radius much greater than that of the Rutherford atom, and 
is, in consequence, capable of producing appreciable magnetic 
forces in its vicinity. The total charge of the core is equal to 
Ne, where N is the atomic number. The magnetic moment of the 
core arises from the orbital motion of the discrete electrified 
particles of which it is composed. The fact that a- and £-particles 
are derived from the nucleus of radioactive substances suggests 
that these exist in the nucleus as discrete particles, and in the 
author’s model it is supposed that the revolving electrified particles 
consist of a-particles, 8-particles, and hydrogen nuclei or positive 
electrons. 

The diamagnetic properties of the atom are mainly determined 
by the external electrons revolving in orbits of radius equal to 
10-8 em. The so-called magneton is not an independent entity. 

An attempt is made to ascertain the modifications which are 
required in Bohr’s theory in order to obtain formule for spectral 
series applicable to elements other than hydrogen. It is suggested 
that the angular moment of certain parts of the core is associated 
with that of the external electrons concerned in radiation. 

H. M. D. 
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Theory of Chemical Reaction and Reactivity. E. C. C. 
Baty (J. Amer. Chem. Soc. 1915, 37, 979--993).—A theory is 
proposed in accordance with which chemical reactivity and the 
chemical properties of atoms and molecules depend on the exist- 
ence of molecular force fields due to the electromagnetic fields of 
the constituent atoms. All the phenomena of chemical reaction 
are regarded as attributable to the closed force fields and their 
opening up by the influence of solvents or light. The formation 
of differently coloured derivatives from the same compound is ex- 
plained by the existence of definite stages in the opening up of 
a given complex field, each with its power of absorbing definite 
light rays. The theory indicates the existence of intermediate 
stages in a chemical reaction, and experimental evidence of such 
stages is adduced. When a compound is dissolved in a solvent, an 
equilibrium is established between the opened-up and non-opened- 
up molecules of the solute; such a system has the power of 
selectively absorbing light rays, the effect of the light being to 
increase the number of opened-up molecules, and thus to shift the 
equilibrium towards the reactive side. In support of this view, 
reference is made to certain experiments on the photocatalysis of 
the reaction between mercuric cyanide and potassium iodide. It 
is shown that the theory affords an explanation of allotropy, mag- 
netic rotation, stereoisomerism, optical rotatory power, and the 
phenomena of isomerism generally. E. G. 


The Systematic Doctrine of Affinity. VIII. The De- 
pendence of Valency on Temperature. II. Wituetm Bittz 
(Zeitsch. anorg. Chem., 1914, 89, 141—163. Compare A., 
1909, ii, 875; this vol., ii, 465).—The rule that the valency 
isobars ascend the more steeply the lower the temperature is con- 
firmed by an examination of the dissociation of the alkali oxides 
and of the hydrates of several salts. The rule that the tangents 
of the angles of inclination increase with falling temperature, but 
are constant at any one temperature for compounds of similar 
type, is confirmed by the hydrates of a number of salts. The 
chlorides give higher inclinations than the sulphates. 

The ammonia compounds of thorium chloride fall into three 
groups, which obey the first rule separately, but not if the groups 
be regarded as one. The ammonia compounds of aluminium, 
samarium, and neodymium chlorides depart from the rule. In 
such cases, the higher and lower ammines are considered to be of 
different types. This also applies to the chlorides of platinum and 
iridium, platinum tetra- and tri-chloride, and iridium chloride 
belonging to one group, and platinum di- and mono-chloride and 
iridium tri-, di-, and mono-chloride to a different one. The higher 
chlorides are co-ordinated compounds. This is confirmed by the 
different behaviour of the two groups towards solvents. Reasons 
are given for doukting the high valencies assigned to sulphur, 
tungsten, and other elements. C. H. D. 
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The Nature of Subsidiary Valencies. IX. Influence of 
the Position of the Neutral Part of the Molecule on its 
Stability. Fritz Epnraimt (Ber., 1915, 48, 624—629. Compare 
this vol., ii, 166; A., 1914, i, 17, etc.)—A theoretical paper in 
which numerous examples are discussed to show that those factors 
which increase the stability of molecules with complex cations, 
notably the smallness of the central atom, work in exactly the 
opposite direction when molecules with complex anions are con- 
sidered. For example, whilst salts of the complex metallo- 
hexammine cations decrease in stability with increasing atomic 
volume of the metal, the hydroxides, carbonates, nitrates, 
sulphates, and peroxides of the alkaline earths, which are regarded 
as containing complex anions, thus, M[{O(H,O)], M[O(CO,)], 
M[O(N,0;)], M[O(SO,)], and M[O(O)], increase in stability with 
the atomic volume of the metal, as also do the polyhaloids or 
sulphides of the alkali metals. 

The effect of the atomic volume of the central element in the 
cation is, therefore, very definite, but it is not yet certain what is 
exactly the effect of the atomic volume of the central atom in the 
anion, although the experiments in the seventh paper (A., 1914, 
i, 827) and in the following paper, on the acid haloids of organic 
bases, R[Hal.(HHal.)], suggest that it is about the same. Strictly 
speaking, a series like R[I(HF)], R{I(HCl)], R{[I(HBr)], and 
R{I(HI)] should be examined, but such compounds cannot be 
obtained. 

In non-ionisable complexes, similar rules hold good. Thus, 
HgCl,,2NH, is more stable than HgI,,2NHs, and the stability of 
the additive compounds of stannic haloids with esters, ether, and 
acetonitrile decreases from the chloride to the iodide (Pfeiffer and 
Halperin, A., 1914, i, 923). J.C. W. 


Some New Forms of Apparatus. I. Substitute for the 
Twin-bulb Trap in  Toluene-Mercury Thermoregulators. 
P. B, Davis (J. Amer. Chem. Soc., 1915, 37, 1198—1199).—A 
form of apparatus is described which is intended to replace the 
ordinary twin-bulb device commonly employed in toluene-mercury 
thermoregulators. It is comparatively simple to construct, and 
has the advantages of being compact and not easily broken. 
Moreover, it is so arranged as to obviate all danger of the toluene 
creeping round between the mercury and the glass walls into the 
capillary and fouling the contact surface of the mercury. E. G. 


Some New Forms of Apparatus. II. New Form of 
Pyknometer for Liquids. P. B. Davis and L. S. Pnatr 
(J. Amer. Chem. Soc., 1915, 37, 1199—1200).—A new form of 
pyknometer has been devised which is free from the disadvantages 
of the ordinary Sprengel form. The reservoir is made of thin- 
walled glass tubing, and contains a thin glass tapering tube ex- 
tending nearly to the bottom, and attached above to the outlet 
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tube of capillary bore. This tube facilitates drying and filling 
the instrument. The outlet tube is drawn out slightly at the end 
and bent at an angle of 60° at a point a little above the reservoir, 
and is slightly enlarged just below the bend in order to hold in 
position the wire used to suspend the pyknometer on the balance. 
The inlet tube, also of capillary bore, is sealed into the shoulder 
of the reservoir, and in its vertical portion has an expansion bulb 
of sufficient size to accommodate the increased volume of any 
liquid when the temperature is raised 10°; a fine line is etched 
round the capillary just below the bulb. The upper part of this 
tube is bent horizontally. 

The pyknometer is more easily cleaned and dried than the old 
form. The projecting arms are short, and not easily broken, and 
the capillary tubes have been reduced to a minimum, thus decreas- 
ing the weight of the instrument. E. G. 


Inorganic Chemistry. 


The Spontaneous Crystallisation of Ice from Aqueous 
Solutions. Rupotr Hartmann (Zetisch. anorg. Chem., 1914, 88, 
128—132).—The crystallites of ice which separate from under- 
cooled aqueous solutions are of three different types: hexagonal 
crystal skeletons, spherulites, and feathery growths. The first are 
formed when the degree of undercooling is small, the second when 
it exceeds a certain limit, whilst the third is the only form obtained 
when the solutions are very dilute, whatever be the degree of 
undercooling. The identity of the three forms is shown by the 
fact that undercooled pure water freezes at the same temperature 
when inoculated with any one of the three. 

The hexagonal crystal skeletons are of two types, hexagonal 
plates with six rays, and rectangular plates with four rays, but in 
both cases the angles of intersection are only 60° and 120°, and 
the freezing point and linear velocity of crystallisation are 


identical. C. H. D. 


Contribution to the Deacon Process. Brernnarp NEUMANN 
(Zeitsch. angew. Chem., 1915, 28, 233—236).—The double salt 
obtained by crystallising copper chloride with sodium chloride 
acts as a catalyst in the Deacon process at 300—500° in the same 
manner as copper chloride, and has the advantage of being less 
volatile and less readily fusible. Copper chloride commences to 
volatilise at 430—460°, and melts at about 500°, whilst the double 
salt first commences to sublime 80—90° higher. The temperature 
optimum for the production of chlorine, using the double salt as 
catalyst, is 470°, when the reaction velocity is so great that, using 
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a sufficient quantity of contact substance, equilibrium is attained 
during the passage of the gases. The equilibrium mixture at this 
temperature is richer in chlorine than when copper chloride is 
employed as catalyst, as the maximum possible temperature in that 
case is only 430°. Using a mixture containing 9°5% of hydrogen 
chloride, 84% was converted into chlorine, but this percentage 
naturally falls when gases containing a higher percentage of 
hydrogen chloride are employed. Although some improvement is 
attained by the use of the double salt, the author is of opinion 
that the process cannot be successful until a catalyst is found 


which functions efficiently at a much lower temperature. 
G. F. M. 


The Richness of the Atmosphere in Oxygen According to 
Guye and Germann. A. Lepuc (Compt. rend., 1915, 160, 
710—711. Compare A., 1891, 1416).—Recalling his _ results 
obtained twenty-four years ago by the same method, the author 
considers that the value obtained by Guye and Germann for the 
oxygen content of the atmosphere at Geneva (compare A., 1914, 
ii, 740) is probably too low. W. G. 


The Relation of the Oxygen Tension of the Atmosphere 
to Combustion. H. C. Datiwie, A. C. Kors, and A. §. 
LogvennArT (Proc. Amer. Soc. Biol. Chem., 1914; J. Biol, Chem., 
1915, 20, xxxii—xxxiii)—Nitrogen inhibits combustion, apart 
from its action as a diluent. Thus, a candle is extinguished at 


an oxygen pressure of 116°4 mm. when nitrogen is added, whereas 
it does not go out until 19°8 mm. if the lowering is effected by 
evacuation. In vital processes, the oxidation depends purely on 
oxygen tension. W. D. H. 


Investigations on Ammonia. VII. The Action of Uranium 
as Catalyst in the Synthesis of Ammonia from its Elements. 
F. Haper and H. C. Grrenwoop (Zeitsch. Hlektrochem., 1915, 21, 
241—245. Compare this vol., ii, 411).—Haber and Le Rossignol 
(A., 1908, ii, 362) have shown that ammonia is produced when a 
mixture of nitrogen and hydrogen passes over uranium which 
contains carbon, and at the same time the uranium takes up 
nitrogen and falls to powder. The present paper deals with the 
action of uranium in the formation of ammonia. It is shown 
that when a mixture of nitrogen and hydrogen is passed over 
uranium carbide at about 500° and under high pressure 
uranium nitride is formed, the major portion of which dissolves 
in acids with the formation of ammonia, whilst a small portion is 
insoluble, and is only decomposed by boiling with concentrated 
alkali. As the nitride formation proceeds, the contact material 
falls to a fine powder, and after prolonged use forms a hard, com- 
pact mass, the catalytic action increasing. A study of the volume- 
time efficiency of the uranium catalyst has been made, and it is 
shown that this increases very much with increase of pressure. 
A small scale apparatus is described, based on apparatus previously 
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employed for the preparation of pure ammonia from nitrogen 
and hydrogen. J. F. 8. 


Behaviour of Certain Hydrazine Salts on Decomposition 
by Heat. J. W. Turrentine (J. Amer. Chem. Soc., 1915, 37, 
1105—1114).—Sabanéeff (A., 1899, ii, 365) has shown that azo- 
imide is produced by the decomposition of hydrazine nitrate and 
dinitrate. The decomposition of some other hydrazine salts has 
now been studied. 

When a neutral solution of hydrazine chlorate is heated, azo- 
imide is not produced, but it is readily obtained on heating a 
solution acidified with sulphuric acid. The dichlorate yields 
azoimide both in presence and absence of sulphuric acid, but the 
mono- and di-perchlorates do not give azoimide in either case. 
When the dry, crystalline diperchlorate is decomposed by heat in 
a current of carbon dioxide, azoimide is produced, but the mono- 
perchlorate does not yield any azoimide under these conditions; 
in each case, chlorine, nitrogen, oxygen, hydrogen chloride, and 
water are produced. The normal and acid sulphates are decom- 
posed under these conditions with formation of water, hydrogen 
sulphide, sulphur dioxide, and sulphur, but azoimide is not 
obtained. 

Azoimide can be detected in presence of sulphites by the follow- 
ing method, which depends on the fact that azoimide is not 
oxidised by hydrogen peroxide in presence of alkali hydroxide. 
The solution is treated with sodium hydroxide and hydrogen 
peroxide, boiled until effervescence ceases, and then acidified with 
sulphuric acid and distilled. The distillate is tested for azoimide 
by means of ferric chloride. E. G. 


Electrochemical Oxidation of Hydrazine Sulphate and 
Ammonium Hydroxide. J. W. Turrentine and J. M. Onin 
(J. Amer. Chem. Soe., 1915, 3'7, 1114—1122).—Szarvasy (T., 1900, 
77, 603) has found that hydrazine is decomposed on electrolysis 
with liberation of nitrogen and hydrogen in the ratio N,: 2Hb. 
Experiments have now been made under varying conditions to 
ascertain whether reactions could be induced by electrolysis which 
would yield azoimide. 

The results have shown that when a saturated solution of 
hydrazine sulphate containing 10% by volume of concentrated 
sulphuric acid is submitted to electrolysis, azoimide and ammonia 
are produced if a high current density is maintained at the anode. 
The yield of azoimide is increased if the solution is kept at 0° 
during electrolysis. Since these conditions favour the formation 
of persulphates, it is considered that the oxidation is the result 
of a secondary anode reaction in which the persulphate ion, pro- 
duced in a primary anode reaction, reacts with the hydrazine ion. 
The quantity of azoimide produced in some of the experiments was 
estimated. 

Ammonium hydréxide, in presence of sodium chloride and glue 
and with low current density, is oxidised electrochemically to 
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hydrazine if the sodium chloride is added gradually in small 
quantities during the electrolysis. E. G. 


Description of the New Compound, Hydrazine Diperchlorate. 
J. W. Turrentine [with A. C. Gruu] (J. Amer. Chem. Soc., 1915, 
37, 1122—1128).—Hydrazine chlorate and perchlorate have been 
described by Salvadori (A., 1907, ii, 759). An account is now 
given of the dichlorate and diperchlorate. 

Hydrazine dichlorate, NoH,,2HClO;, was obtained by treating 
a solution of hydrazine hydrogen sulphate, N,H,,H,SO,, with the 
calculated quantity of barium chlorate, filtering, and evaporating 
the solution in a vacuum at 0°. As soon as the crystals began to 
appear, however, decomposition took place, with evolution of 
chlorine. 

Hydrazine diperchlorate, N,H,,2HC1O,,2H,O, obtained by the 
interaction of barium perchlorate and hydrazine hydrogen sulphate, 
forms colourless, tabular, orthorhombic crystals, which effloresce in 
dry air but deliquesce in moist air. At 29°, 100 parts of water 
dissolve 102 parts of the hydrated salt. It is soluble in alcohol 
to the extent of 2°8 parts in 100, and in ether to the extent of 
1 part in 100 parts of the solvent. The salt begins to melt at 95°, 
but undergoes decomposition before it is completely melted. Solu- 
tions of hydrazine diperchlorate are strongly acid, and decompose 
carbonates. The dichloride and dichlorate also show acid proper- 
ties, and all these salts can be estimated by titration with solu- 
tions of alkali hydroxide in presence of methyl-orange, just as 
Stollé has shown to be the case with the hydrogen sulphate (A., 
1903, ii, 101). E. G. 


Hydrazine. [Sodium Hydrazide and a Case of Isomerism 
between Two Simple Derivatives of Hydrazine.] W. Scuienx 
and TH. WEICHSELFELDER (Ber., 1915, 48, 669—676).—When thin 
slices of sodium are gradually added to ordinary free hydrazine in 
an atmosphere of pure, dry nitrogen, @ colourless precipitate is 
formed, and the liquid develops a yellow colour. The deposit is 
sodium hydroxide, for the best hydrazine still contains some 
hydrate. 

By treating hydrazine in this way until the yellow colour was 
permanent, and then distilling the hydrazine in a vacuum, the 
authors have obtained absolute hydrazine, which then dissolved 
sodium completely with the evolution of ammonia and a little 
hydrogen. On evaporating the yellow solution, sodium hydrazide, 
NH,*NHNa, remained as a residue of glistening leaflets. It was 
found to be most violently explosive. A mere breath of air, or a 
trace of moisture or alcohol, sufficed to produce disastrous results. 
The substance was analysed, however, by covering it with much 
dry benzene and very gradually adding benzene containing a little 
alcohol until the solid had given place to a solution of hydrazine 
and sodium ethoxide in alcohol, when water was added, and the 
ratio between the sodium and nitrogen was estimated. Complete 
details of a special apparatus are given. 

When hydrazine is mixed with methyl alcohol, heat is developed, 
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and, on cooling with solid carbon dioxide, a mass of colourless 
needles is obtained. The mixture has no definite b. p., however, 
the affinity of hydrazine for alcohol being much smaller than the 
affinity for water. Hydrazine methyl alcoholate, [NH,-NH;]OMe, 
is isomeric with methylhydrazine hydrate, ee 

J. C. W. 


Boiling Point of Aqueous Solutions of Nitric Acid 
at Different Pressures. I. Henry Jermain MaupeE CREIGHTON 
and Jonn Horace Gitnens (J. Franklin Inst., 1915, 179, 161—169). 
—Determinations of the boiling points and vapour pressures of mix- 
tures of nitric acid and water have been made at atmospheric and 
diminished pressures, using the dynamical method, the mixtures 
being heated in a flask similar to that described by Young (T., 1902, 
81, 772). For diminished pressures, the flask was connected 
through reflux condensers with a large bottle containing solid 
sodium hydroxide, which, in its turn, was in communication with a 
mercury manometer, and, through a series of wash flasks contain- 
ing sodium hydroxide solution and sulphuric acid, with a vacuum 
pump. Tables are given showing the boiling points of 99°79% nitric 
acid (D?=1°5049) at various pressures, and the boiling points of 
aqueous nitric acid of strengths from 19°37% upwards at 760, 360, 
250, and 110 mm. pressure, from which the variation of the vapour 
pressures at various temperatures with the molecular percentage 
of nitric acid is calculated. Numerous curves are given, from 
which it is evident that the composition of the mixture of maxi- 
mum boiling point varies but slightly with the pressure, namely, 
68°18% nitric acid boiling at 121°7°/760 mm., 67°15% boiling at 
99°9°/360 mm., and 66°8% boiling at 74°2°/110 mm. An ex- 
amination of the curve showing the vapour pressures of mixtures 
at various temperatures shows that the square root of the product 
of the vapour pressures of water and pure nitric acid for any 
given temperature is always greater than the vapour pressure of 
any mixture of nitric acid and water at that temperature, as would 
be expected of liquids which form mixtures of maximum boiling 


point. G. F. M. 


The Structure of Pyrophosphoric Acid. D. Batarerr 
(Zettsch. anorg. Chem., 1914, 88, 133—150).—The properties of 
pyrophosphoric acid indicate an unsymmetrical structure. Di- 
sodium hydrogen orthophosphate is converted into sodium pyro- 
phosphate at 250+2°, and the temperature of the change is un- 
affected by the use of a dry atmosphere or of one saturated with 
water vapour at 95°; 250° is, therefore, the melting point of the 
orthophosphate. 

The ionisation constants of the first two hydrogen ions of pyro- 
phosphoric acid are practically identical. Those of the third and 
fourth hydrogen ions are near to one another, but widely different 
from the first, which is near to that of the first ion of orthophos- 
phoric acid. ” 

The conditions of dehydration (A., 1910, ii, 607) indicate the 
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following probable formule for pyrophosphoric (I) and ortho- 
phosphoric acid (II): 


OH OH 
i: SP-OH | SP—OH 
OH” A OH’ A 
OVO OO 
V OB, 
o=P—OH | >P—OR 
OH” 
(L.) (II.) 


The reactions of the compound P,O0,Cl, also suggest an un- 
symmetrical structure: its decomposition into POC], and PO,Cl 
when distilled under 10 mm. pressure, and the fact that it reacts 
more violently with water than POCl,, in spite of its formation 
from POCI, and water. 

Ethyl pyrophosphate decomposes on distillation, yielding ethyl 
orthophosphate, metaphosphoric acid, and ethylene. The ester 
reacts with phosphorus pentachloride on heating, yielding a chloro- 
ester with ethylene, ethyl chloride, and PO,Cl. POC, is not 
formed. This behaviour is consistent with either formula. 

Sodium pyrophosphate reacts with phosphorus pentachloride in 
a sealed tube above 200°, 3 mols. of pentachloride being decom- 
posed, without the formation of P,O;: 

Na,P,O, + 3PCl, = NaPO,+3NaCl + 4POCI,. 


This reaction is only accounted for by the unsymmetrical formula. 
Silver pyrophosphate becomes yellow at 130°, and is then partly 

converted into metaphosphate. The double salt, NaAg,P,O,, de- 

composes on melting, giving Ag,PO, and NaPO,. C. H. D. 


Action of Bromine on Carbon Monoxide. A. Piva (Gazzetta, 
1915, 45, i, 219—237)—In conjunction with Levi, the author 
(A., 1914, i, 480) found that the use of bromine water for the 
detection of unsaturated hydrocarbons in presence of large pro- 
portions of carbon monoxide yields uncertain results. In view 
of the contradictory statements which have been made concerning 
the formation of carbonyl bromide from carbon monoxide and 
bromine, the author has investigated the conditions under which 
these compounds interact. The extent to which the action pro- 
ceeds under the influence of sunlight depends on the proportion 
of moisture present, and when special care is taken to dry the 
bromine and carbon monoxide, the velocity of the change is 
extremely low. Were complete absence of moisture attainable, it 
appears probable, but is not certain, that no reaction would occur. 
The reaction yields carbon dioxide and hydrogen bromide as final 
products, and takes place in two stages, CO+Br,=COBr, and 
COBr,+H,O=CO,+2HBr. In the first stage, equilibrium is 
reached with a small concentration of the carbonyl bromide, which 
must be removed as it is formed in order that the reaction may 
continue. T. H. P. 
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Microscopy of Metals with the Aid of Polarised Light. 
H. Hanemann (Zeitsch. anorg. Chem., 1914, 88, 265—268. Compare 
A., 1913, ii, 1055)—For the. examination of single micrographic 
constituents, the smaller form of apparatus is preferred. A quartz 
plate is used, and the Nicols are adjusted to give the sensitive 
violet tint. On rotating the object, anisotropic substances show a 
change of tint. Greater sensitiveness is obtained by using a 
Biot-Soleil double plate, anisotropic substances producing different 
tints in the two halves of the field. The axial directions may be 
determined in this way. 

Austenite in steels is isotropic, but martensite anisotropic. The 
carbide in iron and steel from 0 to 4°2% of carbon has identical 
properties. The compound Ag,Al is anisotropic. C. H. D. 


Thermal Analysis of Mixtures of Alkali Hydroxides with 
the Corresponding Halogen Salts. I. Potassium Compounds 
Giuserre Scarpa (Atti R. Accad. Lincei, 1915, [v], 24, i, 
738—-746).—Thermal measurements of the systems KOH-KF, 
KOH-KCl, KOH-KBr, and KOH~—KI were carried out in an 
atmosphere of nitrogen and in silver crucibles, temperatures being 
determined by means of a silver-nickel couple; with a few mix- 
tures, rich in potassium fluoride, a platinum crucible and a 
platinum: platinum-rhodium couple were used. 

Potassium hydroxide has m. p. 380°, and the transformation 
point 260°. Hevesy (A., 1910, ii, 835) gave m. p. 360° and trans- 
formation point 248°, and Neumann and Bergve (A., 1914, ii, 
422), m. p. 345°. Potassium fluoride solidifies at 857°; Plato (A., 
1907, ii, 239) gave 859°9°; Karandezen (Zb/. Min. Geol., 1909, 
728), 867°; Kurnakov and Schemtschuschni (A., 1906, ii, 443), 
837°; and Puschin and Baskov (A., 1913, ti, 319), 885°. The 
solidifying points of all mixtures of potassium hydroxide and 
fluoride lie between those of the components, which are perfectly 
miscible in the solid state, with formation of mixed crystals of 
only one kind. The transformation point of the hydroxide is 
gradually lowered by increase in the proportion of fluoride. 

Potassium chloride has m. p. 776°. Hiittner and Tammann 
(A., 1905, ii, 229) gave 778°; Menge (A., 1911, ii, 982), 776°; 
Truthe (A., 1912, i, 612), 775°; Sandonnini (A., 1911, ii, 606), 
776°; Kurnakov and Schemtschuschni (loc. cit.), 790°; and Ruff 
and Plato (A., 1903, ii, 588), 790°. Potassium bromide has m. p. 
760°. Ruff and Plato (loc. cit.) gave 750°; Kurnakov and 
Schemtschuschni (loc. cit.), 757°; Hiittner and Tammann (loc. 
ceit.), 740°; Amadori (A., 1912, ii, 154), 740°; and de Cesaris (A., 
1911, ii, 804), 730°. The systems KOH—-KCl and KOH-KBr 
form solid solutions of two kinds with a miscibility gap, correspond- 
ing with Roozeboom’s type IV. 

Potassium iodide has m. p. 695°. Ruff and Plato (loc. cit.) 
gave 705°; Kurnakov and Schemtschuschni (loc. cit.), 693°; and 
Hiittner and Tammann (loc. cit.), 680°. The curve of primary 
crystallisation of the system KOH-KI consists of two branches, 
which descend from the melting points of the components and 
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meet at the eutectic point 250°, corresponding with about 73 mol. 
% KOH. T. H. P. 


Acid Sodium Borates. J. Ponomargv (Zettsch. anory. Chem., 
1914, 89, 383—-392).—Mixtures of borax and boron trioxide are 
fused, and exposed to a temperature-gradient in a platinum boat 
according to Tammann’s method for examining spontaneous 
crystallisation (A., 1914, ii, 545). After the limit of crystalline 
growth has been reached, a new reading is obtained by drawing 
the boat slightly into the furnace, so that a part of the crystals 
melts. A new boundary is then obtained with greater accuracy 
than the first. 

The results prove the existence of two definite borates contain- 
ing more boron trioxide than ordinary borax, namely, Na,0,3B,0; 
and Na,O,4B,0,, melting at 694° and 783° respectively. Ordinary 
borax melts at 730°. The acid borates crystallise without appreci- 
ably altering the composition of the glassy mass. The habit, but 
not the optical properties, of the crystals changes with the com- 
position. There thus appears to be a continuous series of solid 
solutions from Na,O,2B,0, to Na,O,4B,0,, and somewhat further. 
It is possible by this means to obtain crystallisation in mixtures 
which contain as little as 3% Na,O. C. H. D. 


Borates. The System Na,O-B,0,-H,O at 60° I. U. Ssorar 
and F, Mecacer (Aditi R. Accad. Lincet, 1915, [v], 24, i, 443—448. 
Compare A., 1913, ii, 213, 318, 700, 775; 1914, ii, 562, 648).— 


This system, which was investigated by Dukelski (A., 1906, ui, 
610) at 30°, has been studied by the authors at 60° over that part 
of the diagram where the solid phase lies between boric acid and 
the metaborate. After boric acid, the stable phase consists of the 
decahydrated pentaborate, 1:5: 10, and then of the penta- 
hydrated borate, 1: 2: 5. Tt. HP. 


Action of Hauerite on Silver and Copper. FE. Quercicu 
(Atti R. Accad. Lincei, 1915, [v], 24, i, 626—631).—According to 
Beutell (A., 1914, ii, 136), the action of hauerite on silver and 
copper at the ordinary temperature, observed by Striiver (A., 
1901, ii, 317), does not consist in an interaction of the solid 
mineral and metal, but is produced by the vapour of the sulphur 
resulting from the decomposition of the hauerite in the air. This 
explanation may hold to some extent, but the author finds that 
the action proceeds when the metal and mineral are pressed 
together under toluene. Experiment shows that the action is due 
neither to the presence of free sulphur or hydrogen sulphide in 
the hauerite, nor to removal of sulphur from the mineral by the 
toluene. These results confirm the interpretation of the pheno- 
menon advanced by Striiver, namely, that the combined sulphur 
of the hauerite passes to the copper or silver with which the 
mineral is in contact. T. H. P. 


The Peroxides of the Alkaline Earths I. E. H. Rixsenreip 
and W. Norresoum (Zeitsch. anorg. Chem., 1914, 89, 405—412).—The 
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preparation of barium peroxide in the wet way always yields the 
octahydrate when more than 1 mol. Ba(OH), is present per mol. 
H,0,. Above 60° it is formed, whatever the composition of the 
solution. The anhydrous peroxide cannot be obtained from 
aqueous solution. Below 40°, the diperoxyhydrate, BaO,,2H,Og, is 
obtained from solutions containing much hydrogen peroxide. A 
compound, BaO,,H,O,, may also be obtained between 30° and 60°. 

Anhydrous strontium peroxide is obtained from very concen- 
trated solutions above 50°, otherwise the octahydrate is formed. 
The diperoxyhydrate has not been obtained by direct precipitation, 
but only by the action of concentrated hydyogen peroxide on the 
octahydrate at low temperatures. 

Calcium peroxide separates in the anhydrous form from very 
concentrated solutions near 0°, and above 40° even from very 
dilute solutions. The octahydrate is obtained from dilute solu- 
tions at ordinary temperatures. A dihydrate may be prepared 
from the anhydrous compound. The diperoxyhydrate resembles 
that of strontium. 

Water slowly converts all the compounds into the octahydrates. 

C. H. D. 


Peroxides of the Alkaline Earths. II. The Thermal 
Formation of Calcium Peroxide. E. H. Riesenretp and W. 
Norresoum (Zeitsch. anorg. Chem., 1914, 90, 371—376. Compare 
Bergius, A., 1912, ii, 1171).—Calcium peroxide octahydrate (pre- 


ceding abstract) is dehydrated at 100°, and then heated for 
definite periods at different constant temperatures. There is no 
appreciable decomposition below 220°. Up to 273° decomposition 
is slow, but then becomes rapid. Finely divided calcium peroxide 
decomposes explosively at 275° when rapidly heated. The dis- 
sociation pressure of calcium peroxide at 255° is more than 190 
atmospheres, the pressure employed in the experiments in a closed 
apparatus. A calculation from Nernst’s formula gives the approxi- 
mate value of 1000 atmospheres. The absorption of oxygen 
observed by Bergius must be attributed to the formation of 
potassium peroxide from the mixture used. C. H. D. 


The Hydration of Calcium Sulphate Hemihydrate. Pau 
Roaswanp (Zeitsch. anorg. Chem., 1914, 89, 352—354).—Substancer, 
which increase the solubility of the hemihydrate accelerate its 
hydration, whilst substances which diminish its solubility retard 
hydration. Many salts are classified according to this distinction. 
The equilibrium to be considered is that between ionised and un- 
ionised calcium sulphate, dissolved dihydrate, and solid hemi- 
hydrate and dihydrate. C. H. D. 


The Dehydration Products of Gypsum. R. Grenae 
(Zeitsch. anorg. Chem., 1914, 90, 327—360).—The hemihydrate 
CaSO,,4H,O, prepared by digesting gypsum with warm nitric 
acid, forms hexagonal prisms. Larger crystals are obtained by 
heating gypsum with concentrated sodium chloride solution at 
80—100°. The hexagonal form is only apparent, optical investi- 
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gation showing that the crystals are rhombic, but repeatedly 
twinned. Water attacks the prisms chiefly at the middle and the 
ends. Gentle heating in paraffin increases the double refraction 
without alteration of external form, soluble anhydrite being 
formed. Near 360° the crystals change into insoluble anhydrite, 
which is still rhombic, but arranged in parallel fibres, giving the 
appearance of optically uniaxial crystals. On heating to bright 
redness, the crystals become turbid, being ultimately converted 
into glass, containing particles of calcium oxide. 

The formation of hemihydrate on heating gypsum appears to 
take place through the stage of soluble anhydrite, which then re- 
absorbs water vapour. Natural anhydrite is identical with the 
artificial insoluble modification, the greater reactivity of the latter 
being due to its fibrous structure. 

Microscopical examination of clear cleavage plates of gypsum 
shows that conversion into the hemihydrate takes place along lines 
parallel to the c-axis. More perfect pseudomorphs are obtained 
by heating in paraffin or with water in an autoclave, the water 
being allowed to escape under pressure at the end of the experi- 
ment to prevent reconversion into gypsum. The fibrous hemi- 
hydrate does not set well with water, although hydration takes 
place readily as the outer crystalline form is retained. In this 
way, pseudomorphs of gypsum after gypsum, through hemihydrate, 
are formed. 

The so-called Estrich plaster consists of anhydrite and calcium 


oxide in solid solution, partly crystalline and partly glassy. 
The microscopical methods of distinguishing the different 
technical products are described. C. H. D. 


Solubility of Calcium Carbonate and Magnesium Carbonate 
in Water Free from Carbon Dioxide as Affected by the 
Presence of Mineral Salts and Organic Substances. F. 
GorHe (Chem. Zeit., 1915, 39, 305—307 ; 326—327).—The solubility 
of calcium carbonate in water free from carbon dioxide varies 
within narrow limits, the average quantity being 31°0 mg. per litre. 
Magnesium carbonate shows greater variations, but the average 
quantity dissolved is 94°4 mg. per litre. The solubility of both 
calcium carbonate and magnesium carbonate is increased by the 
presence of chlorides, nitrates, and sulphates in the water, but 
decreased by alkali carbonates, and by the chlorides, nitrates, and 
sulphates of the alkali earths. Ammonium salts decompose the 
two carbonates in question, and the effect on the solubility cannot 
be determined. The solubility is increased when the water con- 
tains organic (humus) substances, especially when alkali salts are 
also present, but is decreased in the presence of alkali-earth salts. 

W. P. 8. 


Conductivity Study of the Reaction between Calcium 
Nitrate and Dipotassium Hydrogen Phosphate in Dilute 
Solution. W. A. Witness and Avex. L. Feip(/. Amer. Chem. Soe., 
1915, 37, 1091—1105).—It is well known that the reaction 
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between a soluble calcium salt and dipotassium hydrogen phos- 
phate in presence of excess of ammonia results in the precipita- 
tion of tricalcium phosphate, but with regard to the reaction 
which takes place in the absence of ammonia there is considerable 
divergence of opinion. 

A study has now been made by means of conductivity measure- 
ments to determine the changes which occur when calcium nitrate 
(in quantities equivalent to 0—500 mg. of nitrogen) is added in 
increasing amounts to a solution of dipotassium hydrogen phos- 
phate (1 gram per litre), and the results have been verified by 
analysis of the liquid phase. 

A break occurs in the conductivity curve when calcium nitrate, 
to the amount of 120 mg. of nitrogen, has been added per litre, 
and when equilibrium is reached (at the end of forty-eight hours) 
the reaction is represented by the equation (1) 

4K,HPO, + 3Ca(NO,).= Cas(PO,). + 2KH,PO, + 6K NO. 

Soon after mixing, however, the following reaction probably occurs, 
(2) 4K,HPO, + 4Ca(NO,), =Ca,(PO,). + Ca(H,PO,).+ 8KNO,. This 
is an unstable condition, and persists for only a few minutes. A 
further change then takes place until the stable condition shown 
by equation (1) is established. If excess of calcium nitrate is 
employed, the unstable condition is either not produced or else 
persists for an exceedingly short time, the stable condition being 
attained immediately. 

The liquid phase of a number of mixtures was analysed at the 
end of forty-eight hours by a method of conductivity titration. 
The amount of the dihydrogen phosphate was estimated by means 
of the break in the conductivity curve obtained on adding in- 
creasing quantities of dilute potassium hydroxide, and the amount 
of the monohydrogen phosphate by means of a similar break 
obtained on adding increasing quantities of dilute nitric acid. 
The results confirmed the reaction expressed by equation (1). The 
deviation of the observed values of the monohydrogen phosphate 
from the theoretical shows that the precipitated tricalcium phos- 
phate undergoes partial hydrolysis in such a way as to appear in 
the liquid phase as the monohydrogen phosphate. The extent of 
this hydrolysis is roughly proportional to the concentration of the 
dihydrogen phosphate present, and is slightly diminished by 
excess of calcium nitrate. . G. 


Solubility of the Different Constituents of Basic Slag. 
Srrot, Maurice, and Jorer (Biol. Zenir., 1915, 44, 150—151; 
J. @ Agric. prat., 1914, 78, i, 78).—The silica, phosphoric acid, 
calcium, magnesium, iron, manganese, and sulphuric acid present 
in basic slag are all soluble in various dilute acids, the amounts 
dissolved varying with the fineness of the slag and with different 
acids, citric and malic acids dissolving the most, then lactic, acetic, 
tartaric, and oxalic acids. About 90% of the total silica is dis 
solved by citric, dactic, and malic acids. The variations in the 
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solubility of other constituents were: P,O;, 24—87°2; CaO, 
48°8—89°4; MgO, 3°1—67°6; Fe, 10°8—41°4; and Mn, 7°7—39°7%. 
N. H. J. M. 


The Compound 8Ca0,AJ,0,,2Si0,, the Chief Constituent 
(Alite) of Portland Cement Clinker. Ernst JAnEckE (Zeitsch. 
anorg. Chem., 1914, 89, 355—369).—Further evidence is brought for 
the view (A., 1912, ii, 159, 450, 761) that alite consists of a definite 
ternary compound, 8CaO,A1,03,2Si0,, which is supported by thermal 
and microscopical evidence. Mixtures of pure silica, alumina, and 
calcium carbonate are fused by an electric arc, using a hollow 
plate of dynamidone (strongly ignited alumina). A solid cake is 
obtained, separated from the plate by a layer of unmelted powder. 
The product is very finely ground, and fused in a platinum 
crucible in a carbon tube furnace in an atmosphere of nitrogen. 
Cooling curves are taken simultaneously by readings of a milli- 
voltmeter and autographic records of a mirror galvanometer. Five 
mixtures in the neighbourhood of the compound have been ex- 
amined. The mixture corresponding exactly with the compound 
has the highest freezing point, 1385°, and the sharpness of the 
arrests on the cooling curves does not suggest the formation of 
solid solutions. The eutectic points are probably very near to the 
maximum. 

The compound forms needles, probably monoclinic, with 
refractive index 1°63, weak double refraction, D 3°035, and hard- 
ness nearly 7. Photographs in colours are given to prove its 
identity with the alite of clinker. The failure of other workers 
to obtain a homogeneous product is due to insufficient heating, a 
temperature much above the actual melting point being required, 
on account of the great viscosity. The difference between the 
composition of the compound and that of normal clinker is due to 
the fact that the latter is not in equilibrium, owing to an insuffici- 


ently high temperature (compare Rankin and Wright, this vol., 
ii, 50). C. H. D. 


The Window-glasses of the Middle Ages. G. CnEsnEau 
(Compt. rend., 1915, 160, 622—624).—The author has analysed 
fragments of violet, blue, green, and red glass detached from the 
rose window of Rheims Cathedral, and dating back to the end of 
the thirteenth century. The results for each colour are set out in 
detail, and attention is drawn to the probable origin of the 
metallic colouring matters used in each case. All the four glasses 
have approximately the same content in respect to silica and the 
oxides of aluminium and magnesium, the violet and green glasses 
having, however, a rather high percentage of potassium oxide. 


W. G. 


Magnesium Amalgams. L. Campr and G. Speronr (Atti 
R. Accad. Lincei, 1915, [v], 24, i, 734—738).—Using the apparatus 
employed with calcium amalgams (ibid., 1914, [v], 23, ii, 599), 
the authors have carried out a thermal investigation of magnesium 
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amalgams in an atmosphere of dry carbon dioxide, the proportion 
of magnesium varying from 0 to 1 Mg: 1 Hg. The results demon- 
strate the formation of the compound MgHg,, m. p. 168° 
(decomp.), and indicate also the existence of the compound MgHg, 
but this requires confirmation. At 280°, the solubility of mag- 
nesium in mercury is 3°88%, whereas Kerp, Béttger and Iggena 
(A., 1900, ii, 656) gave the solubility as about 1% at 300°. The 
solubility of magnesium, 10 atom. % at 106°, is greater than that 
of calcium, 2°86 atom. % at 109° (Joc. cit.). Saturated calcium 
amalgam, b. p. 377°, contains 13—14 atom. % Ca, whilst saturated 
magnesium amalgam, b. p. 415°, contains 32—34 atom. % Mg. The 
existence of the compounds MgHg, (Kerp, Béttger and Iggena, 
loc. cit.) and MgHg, (Bachmetjev and Wsharov, /ahresh., 1833, 
108) is not confirmed by thermal analysis. Zz. ou Es 


Constitution of Hydrates: Dehydration of Magnesium 
Sulphate Heptahbydrate. A. Jonnsen (Centr. Min., 1915, 
289-—-292).—In a dry atmosphere at the ordinary temperature, 
magnesium sulphate (MgSO,,7H,O) slowly and gradually loses one 
molecule of water; over calcium chloride at 14+1° the loss is 
1°01 mol. in twelve days, and at 11+1° it is 0°98 mol. in twenty- 
one days. The partly dehydrated dextrorotatory crystals have no 
inoculating influence on a metastable solution of magnesium 
sulphate. The formula of the salt may be written 

Mg(H,0),]80,,H,O, 
or perhaps [Mg(H,0,),|SO,,H,O or [Mg(H,O3),|SO,,H,O. 
L. J. 8. 


Zinc Peroxide. E. H. Riesenretp and W. Norresonm 
(Zeitsch. anorg. Chem., 1914, 90, 150—152. Compare Kuriloff, 
A., 1904, ii, 36; Ebler and Krause, A., 1911, ii, 801).—By adding 
hydrogen peroxide to an ammoniacal solution of zine nitrate at 
—5°, a white, amorphous precipitate is obtained, which gives the 
ratio ZnO: active oxygen: water=1:0°84:0°71 after drying. 
By stirring with concentrated hydrogen peroxide, this ratio may 
be increased to 1: 0°91: 0°87, indicating the presence of ZnQ,. 

C. H. D. 


The Nature of Subsidiary Valencies. XI. Ammines of 
Zinc. Fritz Epnreatmm and Epovarp Bore (Ber, 1915, 48, 
638—648).—From what has been said in the ninth paper (this 
vol., ii, 441), it follows that the stability of ammines, MNT) Ix. 
depends, not only on the influence of the metal, but also on that 
of the central atom in the anion, which influences oppose each 
other. The stability of the whole molecule is, therefore, the 
resultant of the two influences, and, consequently, it may appear 
that there is no parallelism between analogous compounds. Thus, 
the temperature of decomposition of the hexammines (or pent- 
ammines) of nickel salts decreases in the order ClO,, I, Br, CIOs, 
NO,, 8,0,, Cl, SO,, 8,03, 8,0,, NO,, H,PO,, HCO,, CNS, CH,°CO, 
(A., 1913, ii, 1061), whilst the order in the case of zine is 8,O,, I, 
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Br, Cl, 8,0,, 8,03, HCO,, ClO,, SO,, NO;, C,0,, ClO;, CNS, 
C,H;*CO,, CH,*CO,, and NO. 

The series of zincammine salts is increased by the following uew 
members. ‘ 

By saturating a concentrated solution of zine nitrate with 
ammonia, under water cooling, a crystalline tetraammine, 
Zn(NO,).,4NHs, separated, which changed into a hezammine when 
treated with more ammonia at 0°. A solution of zinc thiosulphate 
gave a triammine which, in the dry state, absorbed more ammonia 
and gave a pentammine. A solution of zine dithionate gave a 
tetrammine hydrate, ZnS,0,,4NH;,H,O, which lost water at 95° 
in a current of ammonia, and then, at the ordinary temperature, 
gave a pentammine. A solution of zinc tetrathionate (prepared 
by the action of iodine on the thiosulphate) gave a triammine, 
Zn8,0,,3NH;, and this, in the dry state, a pentammine. Zinc 
sulphite solution deposited -a triammine. Zine perchlorate solu- 
tion gave a tetrammine, and this solid a hexammine, 

Zn(C10,).,6N Hg. 

Zinc nitrite gave a doubtful monoammine. Anhydrous zinc 
formate yielded a pentammine; anhydrous zine acetate, obtained 
by drying at 150° and extracting the product with glacial acetic 
acid in a Soxhlet tube, formed a diammine; zinc oxalate, dried 
at 140°, gave a pentammine; anhydrous zinc benzoate formed a 
tetrammine at the ordinary temperature, and a hexammine at 0°. 
Zine thicyanate solution yielded a diammine which, when dry, 
gave a tetrammine at the room temperature and a hexammine 
at 0°. 
These, with the chlorate tetrammine and hexammine (this vol., 
ii, 167), the sulphate tetrammine (A., 1913, ii, 496), and the 
hexammines of the haloids (ibid., 129), are tabulated in order of 
stability, with the absolute temperatures of dissociation and the 
heats of formation, calculated from Nernst’s formula. 

[SuppLEMENT.|—The ammines which are most nearly related in 
stability to those of zinc are the copper compounds. To the 
tension measurements of the copper haloid hexammines (A., 1913, 
ii, 129) are now added those of copper tetrammine acetate and 


copper pentammine oxalate (Horn, A., 1906, ii, 231; 1908, i, 121). 
J. C. W. 


Revision of the Atomic Weight of Lead. II. Analysis of 
Lead Bromide. Grecory Paut Baxrer and TorBERGUR 
THorvatpson (J. Amer. Chem. Soc. 1915, 37, 1020—1027).— 
Baxter and Wilson (A., 1908, ii, 281) determined the atomic 
weight of lead by the analysis of lead chloride, and obtained the 
value 207°09 (Ag=107°880). An account is now given of deter- 
minations made by the analysis of lead bromide. 

Lead bromide was precipitated by adding hydrobromic acid to 
solution of lead nitrate, and crystallised by dissolving it in hot 
concentrated hydrobromic acid and diluting the solution with 
water. The salt was dried by fusing it in a current of nitrogen 
and hydrogen bromide. It was found that lead bromide prepared 

31—2 
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in this way did not yield a clear solution, owing to the separation 
of a small quantity of basic bromide. As it was probable that 
the fused bromide itself is not basic, the solutions for analysis 
were made with dilute acetic acid. In this case, however, a slight, 
black, insoluble residue was always obtained, which consisted of 
carbon and silica, and probably amounted to about 0°004%. 
Weighed amounts of the salt were dissolved in hot water, acidified 
with acetic acid, and, when cold, the solutions were treated with 
a solution of a weighed, nearly equivalent, quantity of silver. The 
deficiency of bromide or silver was then added in the form of very 
dilute standard solutions, so that the exact amount of silver 
required could be accurately estimated. The silver bromide was 
collected and weighed. 

From the ratios PbBr,: 2Ag and PbBr,: 2AgBr, the average 
value of the atomic weight obtained was in each case 207°19 
(Ag=107°880; Br=79°916). : E. G. 


Revision of the Atomic Weight of Lead. III. Analysis 
of Lead Bromide and Chloride. Grecory Paut Baxter and 
Frep Lestie Grover (J. Amer. Chem. Soc., 1915, 3'7, 1027—1061).— 
In view of the discrepancy between the values found for the atomic 
weight of lead by Baxter and Wilson (A., 1908, ii, 281) and 
Baxter and Thorvaldson (preceding abstract), it seemed possible 
that specimens of lead from different sources might not be 
identical, and in connexion with the theory of atomic disintegra- 
tion of the radioactive elements, a knowledge of the exact value 
of the atomic weight has acquired considerable importance. 
Eleven specimens of lead salts from various geographical and 
mineralogical sources were therefore purified and examined, both 
spectroscopically and also by the analysis of the chloride and 
bromide. None of these specimens was appreciably radioactive, 
and no evidence of any dissimilarity could be obtained. 

It has been found that lead can be freed from small quantities 
of silver and copper by the recrystallisation of the nitrate, but 
that electrolytic deposition with a dissolving anode through nitrate 
or chloride electrolyte does not give satisfactory results. 

Lead bromide and chloride which have been fused in an atmo- 
sphere of the corresponding hydrogen haloid are neutral, but 
undergo hydrolysis in water, with precipitation of basic salts. 
Lead chloride crystallised from water is basic, but if crystallised 
from very dilute hydrochloric acid it is neutral. 

The analyses were carried out by a similar method to that used 
by Baxter and Thorvaldson, and the following values of the atomic 
weight were obtained. From the ratio PbBr,: 2Ag, 207°20; from 
PbBr,: 2AgBr, 20718; from PbCl,: 2Ag, 207°21; and from 
PbCl,: 2AgCl, 207°22. The average value for the atomic weight 
of Jead was thus found to be 207'20 (Ag=107°880; Br=79°916; 
Cl = 35°457). E. G. 

Physico-chemical Studies on Lead. II. Ernst Conen and 
W. D. Hecperman (Zeitsch. physikal. Chem., 1915, 89,-733—741. 
Compare tbhid., 1910, 74, 202).—Pure lead which contains not more 
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than 0°001% copper and 0°0006% iron has been used in density 
determinations. As a mean of six determinations, the value of 
D? is found to be 11°3299. It is found that when pure lead is 
suspended in a 40% solution of lead acetate which contains 100 c.c. 
of 1°16 nitric acid per litre, in a few days the appearance of the 
metal changes. The change is such that small ridges appear, which 
indicate that the metal has contracted. No evolution of gas takes 
place, so that the change is a physical one, and not a chemical 
one. The density of the changed lead has been determined with 
the product formed at 15°, 50°, and 25°. The following mean 
values were obtained: 11°3415, 11°3129, and 11°3283. Dailato- 
metric measurements have also been carried out, which, taken with 
the density of the product produced at different temperatures, lead 
to the view that the changed lead is made up of several allotropic 
forms. J. F. S. 


The Higher Oxides of Lead and Their Dissociation. W. 
Rempers and L. Hamspurcer (Zeitsch. anorg. Chem. 1914, 89, 
71—96).—The lead oxide is placed in a porcelain boat, contained 
in a hard glass tube connected by a ground joint with the mano- 
meter, pump, and oxygen reservoir. The temperature of the 
electric furnace is kept constant within 0°2% by shunting a part 
of the current through a regulator. The latter is a heating coil 
immersed in the bulb of a toluene regulator, which is enclosed in 
an air jacket and immersed in a constant-temperature water-bath. 
The regulator is maintained at a temperature 75° above that of 
the bath, and its mercury column, by rising or falling, inserts or 
cuts out a resistance in the main circuit, an electromagnet being 
used. 

The active oxygen is estimated by distillation with hydrochloric 
acid in an apparatus with ground joints, a current of carbon 
dioxide being passed through during the operation. As a control, 
the oxide is mixed with a measured quantity of 0°2N-oxalic acid, 
boiled with nitric acid, and titrated hot with permanganate. 

Red lead, purified by repeated heating with lead nitrate or 
acetate solution, only reaches equilibrium slowly when dissociating. 
The p—t curve from 445° to 607° is quite smooth, and there is 
no evidence of a solid solution of PbO and Pb,O,, or of any inter- 
mediate compound. The monoxide prepared in this way is yellow, 
with a greenish shade when obtained at high temperatures. The 
same pressures are obtained by admitting oxygen to lead oxide 
which has been prepared by complete decomposition of red lead 
in a vacuum. The red monoxide prepared in the wet way only 
absorbs oxygen very slowly at 540°, and retains its colour. The 
reactivity varies with the mode of preparation. The heat of 
formation of red lead is calculated, and an expression is found for 
its dissociation. 

The dissociation of lead peroxide gives unstable products down 
to PbO,.9, at 361°. Red lead is not formed, but the products are 
solid solutions of varying composition, unstable in regard to red 
lead. The wet methods of preparing pure red lead from the 
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peroxide (Milbauer, A., 1914, ii, 464) depend on the use of 
catalysts to obtain equilibrium. 

The solid solutions are brown to olive-green. The limit is 
reached at PbO,.s., beyond which litharge appears as a new phase. 
The formation of definite oxides other than Pb,O,, such as Pb,O3, 
Pb,O,, or Pb;O,, has not been confirmed. C. H. D. 


The System Lead Oxide-Copper Oxide. J. C. J. 
CunnincHam (Zeitsch. anorg. Chem., 1914, 89, 48—52).—The oxides 
are heated together in a platinum crucible in an electric furnace, 
the temperature not being raised above 980°, in order to avoid 
formation of cuprous oxide. Lead oxide melts at 875°, and the 
eutectic point is at 698° and 30% or more of cupric oxide. The 
ascending branch of the curve could not be determined. Evidence 
of a compound has not been found. C. H. D. 


Properties of Thallium-Lead Alloys. Luwuict Rota (Gazzetta, 
1915, 45, i, 185—191).—The investigations of Kurnakov have 
shown that, in certain cases, a maximum occurs on the melting- 
point diagram of a binary system without corresponding singular 
points on the curves representing other physical properties. Thus, 
with lead-thallium alloys, the fusion diagram exhibits a maximum 
(compare Kurnakov and Pushin, A., 1907, ii, 262), and the curve 
of electrical conductivity at 25° is continuous and shows a mini- 
mum, but this is not in correspondence with the maximal melting 
point. Similar behaviour is shown by the hardness curve, and the 
conclusion is drawn that lead-thallium alloys are composed of 
solid solutions. 

According to Bernouilli’s experiments (A., 1910, ii, 1030; 1911, 
ii, 363), a dilute solution of two metals is thermoelectrically nega- 
tive towards the metallic solvent, that is, behaves in the same way 
as bismuth does towards other metals. Further, as the concen- 
tration of the alloy increases, the thermoelectric force also in- 
creases, the behaviour of the solid solution towards the solvent 
becoming increasingly similar to that of bismuth. Since, accord- 
ing to Schenck’s theory, e=kln(p,/), where € is the thermo- 
electric force for a difference in temperature of 1°, k& a constant, 
and p, and p, the pressures of the electrons in the alloy and the 
metallic solvent, and since also Bernouilli’s results indicate that 
p, is less than p., it would appear that Babo’s law may be extended 
to electronic phenomena. 

Thallium-lead alloys exhibit singularity in this respect, the 
B-solid phase, at least until the percentage of thallium is 
moderately small, being thermoelectrically positive towards lead. 
Consequently, if these alloys are regarded as solid solutions, Babo’s 
law is not verified, a change of sign being necessary in Schenck’s 
formula. From the Einstein-Planck and the Nernst-Lindemann 
formule, Bernouilli has deduced the relation «=X log (Tf | 77). 
where 7'/ and 7; are the absolute melting points of the alloy and 
pure solvent respectively. As with Bernouilli’s alloys, so in the 
present case, 7'/ is greater than 7's, and € consequently greater 
than zero. 
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Lewkonja (A., 1907, ii, 261) regards the lead-thallium alloy of 
maximum melting point as the definite compound PbTI,, and if 
this has real existence, its formation from the components should 
be accompanied by a variation in volume. The author finds, how- 
ever, that the specific volume of an alloy of this composition is in 
agreement with the value calculated by the law of mixtures. The 
same is the case with the specific heat, but here the modern theory 
of specific heats indicates that ‘the difference between the observed 
and calculated values should be small. The heat of formation of 
the alloy, Pb: Tl,, is 6608 cal. Zz. HP. 


Cuprous Carbonate. P. Caries (Bull. Soc. chim., 1915, 
[iv], 1'7, 163—164).—In the ordinary process for the manufacture 
of cupram spray fluid by the action of air and liquid ammonia, 
the copper becomes coated after a time with copper carbonate, and 
the action ceases. A piece of copper thus coated was left in con- 
tact with the ammonia under observation. ~The blue colour of the 
surface passed spontaneously to green, and then slowly to reddish- 
yellow, which remained permanent. This material was detached 
by boiling water, and shown to be cuprous carbonate, produced 
by the reducing action of the copper. It is a glaucous, green 
powder insoluble in water and ammonia, giving the ordinary 
carbonate reactions. With nitrie acid, oxides of nitrogen are 
evolved, and a pale blue solution left. W. G. 


Method of Determining the Hydrates Formed by a Salt. 
H. W. Foore (J. Amer. Chem. Soc., 1915, 3'7, 1200-—-1201).— 
In the author’s paper on hydrates of copper sulphate (this vol., ii, 
97), the work of Bell and Taber (A., 1908, ii, 382) was overlooked. 
It is now shown that both investigations demonstrate the existence 
of the same hydrates under similar conditions. E. G. 


Action of Halogens on Mercuric Sulphate. Cnargau 
(Bull. Soc. chim., 1915, [iv], 17, 121—124).—The author has 
repeated Briickner’s work on the action of iodine on mercuric 
sulphate in the presence of water (compare A., 1906, ii, 613). He 
confirms his results, but considers that the product, rather than 
being a single substance, is an equilibrium mixture of three salts, 
basic mercuric sulphate, mercuric iodosulphate, and mercuric 
iodate in the proportion 6(HgSO,,HgO), 6(HgSO,,HgI,), HgI,Ox. 
He has replaced the iodine in turn by bromine and chlorine in this 
reaction, but finds that the product in these cases is mercuric 
bromide and mercuric chloride, respectively, oxygen being evolved. 


W. G. 


Preparation of Aluminium from Russian Minerals. N. 
Puscuin, E. Discuier, and M. Maksimenko (J. Russ. Phys. Chem. Soc., 
1914, 46, 1347—-1365).—When a current density of 2—3 amperes 
per sq. cm. of the anode surface, and a fused mixture containing 
about 40 mol. % of aluminium fluoride, are employed, and alumina 
is periodically added to the mixture, the extraction of aluminium 
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may be carried on continuously for a long time, the yield approxi- 
mating to that obtained in large industrial plant. Aluminium 
may be prepared from the simonite found in the Urals, the mineral 
being converted first into the oxide and then into the oxyfluoride, 
Al,OF,, which is found to be more suitable than the fluoride for 
treatment in the electric furnace. T. H. P. 


Present Position of the Investigation of Ultramarine. 
Laurenz Bock (Zeitsch. angew. Chem., 1915, 28, 147--152).— 
Largely a summary of the already published results of various in- 
vestigators in this field. The experiments of Singer (Diss., Berlin, 
1910) on the formation of ultramarine-green from artificial sodium 
aluminium silicates of the type Na,O,A1,0;,2Si0,,2H,O, by the 
replacement of the water of crystallisation by sulphides, throw 
considerable light on the reactions occurring in the ultramarine 
fusion. At 150—360° the resin and sulphur act on the sodium 
sulphate and carbonate, respectively, with the formation of fused 
sulphides and polysulphides, which at 500° and upwards react with 
the kaolin with formation of the intermediate product, ultra- 
marine-green, which, on the basis of a silicate mixture of the com- 
position Al,O,,3Si0,, may be represented by the structure 

NaS >Al-0-Si0-0-Si(ONa),-0-Si0-O- AIBN. 

This substance is only obtained by the complete exclusion of air, 
otherwise, as in technical practice, oxidation to ultramarine-blue 
sets in, which substance no longer loses the whole of its sulphur on 
treatment with acids, as does ultramarine-green, and in which, 
therefore, the presence of -SONa groups is postulated. In the 
formation of ultramarine-violet by the action of chlorine and 
hydrochloric acid on the blue, these groups are converted into 
*NaS,O, (compare Wunder, A., 1913, ii, 54, 221, 864). The 
author considers that ultramarines with a high percentage of 
alumina are mainly aluminate-silicates, whilst with increasing 
silicon content the constitution approximates more to that of 
aluminium double silicates, or, in other words, the NaO-, NaS- 
groups are then mainly attached to silicon. Constitutional 
formule are suggested for the various ultramarine compounds. 

G. F. M. 


Artificial Sillimanite. W. Eire. (Zeitsch. anorg. Chem., 1914, 
88, 173—184. Compare Shepherd, Rankin and Wright, A., 1909, 
ii, 1015).—Artificial sillimanite may be prepared by firing a mix- 
ture of iron oxide thermite with silica. A part of the silica is 
volatilised, so that an analysis of the product is necessary. The 
mass is completely crystalline, and contains many gas cavities. 
Much of the sillimanite is in the fibrous form known as fibrolite, 
but crystals 2—3 mm. by 0°15—0°2 mm. are also found. Only 
the prism faces are well developed. When separated from the 
accompanying corundum by methylene iodide and bromoform, the 
sillimanite has D 3°10—3:15, Shepherd and Rankin having found 
3°03, whilst the natural mineral has D 3°20—3°25. The refraction 
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and dispersion have also been measured. The angle between the 
optical axes 2# diminishes rapidly with increasing temperature, 
whilst that of the natural crystals increases slightly. The differ- 
ence may be due to the presence of iron. Metallic iron and oxides 
are present, representing 6°34% FeO. Corundum does not appear 
to retain sillimanite in solid solution. C. H. D. 


Investigations at High Temperatures. V. Manganese and 
Carbon. Otro Rurr and Water Bormann (Zeitsch. anorg. Chem., 
1914, 88, 365—385. Compare A., 1912, ii, 1176; 1913, ii, 325).— 
The carbon resistance vacuum furnace (A., 1914, ii, 336) is used. 
Temperatures up to 1500° are measured by means of a thermo- 
couple, above that by a Wanner pyrometer. The solubility of 
carbon in the metal is determined by keeping for a definite time 
at constant temperature in a graphite crucible and quenching. 
The boiling point of the metal saturated with carbon is deter- 
mined by direct observation, and that of the pure metal in the 
same manner, using a zirconia crucible in place of graphite. The 
composition of the vapour is found by determining the loss of 
metal and carbon by volatilisation, the crucible being covered by 
two perforated discs to prevent loss by spitting. 

The solubility of carbon in manganese increases slowly from 
1360° to 1525°, the boiling point of the solution under 30 mm. 
pressure. It is then 7°12%. Pure manganese boils at 1510° under 
the same pressure, and the vapour of the mixture contains 1°94% of 
carbon. The whole of the carbon in the rapidly cooled alloys is 
present in the combined state. The residue, after distillation of 
the manganese, contains free graphite. The existence at higher 


temperatures of a carbide richer in carbon than Mn.C is probable. 
C. H. D. 


New Method of Preparation and Some Interesting 
Transformations of Colloidal Manganese Dioxide. Epcar J. 
Wirzemann (J. Amer. Chem. Soc., 1915, 37, 1079—1091).— 
Colloidal manganese dioxide can be readily obtained by the action 
of potassium permanganate on a solution of dextrose, levulose, or 
galactose in dilute alkali hydroxide; when formed under these 
conditions, it first passes into a viscous or gel stage, and sub- 
sequently into a limpid, colloidal solution. The properties of the 
first stage are those of a typical emulsoid, and those of the later 
stage of a suspensoid. The transformations of the emulsoid are 
typical and normal, except for a slower and simultaneous trans- 
formation into a suspensoid, owing to the effect of the alkali 
hydroxide in accordance with the generalisations of Mayer, 
Schaeffer, and Terroine (A., 1908, ii, 24, 264). Both transforma- 
tions are readily affected by variations in the temperature, con- 
centration of the reacting mixture, and concentration of the alkali 
hydroxide. The colloid is best formed at low temperatures, and 
the concentrated colloid is readily coagulated on warming. 
Relationships are suggested between the properties of manganese 
in biochemical reactions and the properties of colloidal manganese 
dioxide. E. G. 
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Sulphides of Manganese. V. M. Fiscner (J. Russ. Phys. 
Chem. Soc., 1914, 46, 1481—1519).—Many contradictory statements 
have been made with reference to the various modifications of 
manganese sulphide and the methods of obtaining them, practic- 
ally the sole point of agreement being that the action of potassium 
or sodium sulphide on a manganous salt yields the rose-coloured 
manganous sulphide, and never the green form. 

The methods given in the text-books for preparing the green 
sulphide rarely give positive results, but the following procedure 
is invariably successful. Ten grams of tetrahydrated manganous 
chloride or a corresponding quantity of the sulphate are dissolved, 
together with 5 grams of ammonium chloride, in 25 c.c. of water 
in an Erlenmeyer flask, 100 c.c. of 25-29% ammonia solution 
being then added. From the clear solution thus obtained, the 
rose-coloured manganese sulphide is precipitated by gradual addi- 
tion from a dropping funnel of 100 c.c. of cold ammonium 
hydrogen sulphide, prepared by saturating 25% ammonia solution 
with hydrogen sulphide; during the precipitation, the liquid is 
constantly shaken. After about fifteen minutes, the rose-coloured 
precipitate begins to change into the green modification, the con- 
version being complete after some hours. The manganous sulphide 
is then separated by filtration, washed with dilute ammonium 
hydrogen sulphide solution, and dried in a current of hydrogen 
at 110°. 

This change takes place also in absence of ammonium chloride, 
and for each concentration of the manganous salt there is a 
definite concentration of ammonia corresponding with the maxi- 
mum velocity of the conversion. The latter is prevented by the 
presence of even a small proportion of hydroxylamine hydro- 
chloride, and is retarded by ammonium chloride if this is added 
subsequently to the precipitation. 

Green manganous sulphide is obtained either anhydrous or in 
a hydrated form, the content of water, which varies from 0 to 
17% (1H,O), being dependent on the concentration of the 
ammonia, the presence or absence of ammonium chloride, and the 
length of time during which the precipitate remains in contact 
with the mother liquor. Any hydrated green sulphide becomes 
anhydrous if left long enough in the liquid. This sulphide may 
be obtained crystalline if the solution is stirred during the forma- 
tion of the precipitate, or if ammonia is first added to the solution 
of the manganous salt and ammonium hydrogen sulphide then 
gradually introduced. The crystals consist of black tetrakis- 
octahedra or icositetrahedra with green streaks, D 4°03, alabandite 
having D 3°92—4:06. Microphotographs of the crystals are re- 
produced. 

Manganous sulphide may be precipitated from a faintly acid 
solution of a manganous salt by means of hydrogen sulphide if the 
passage of the gas is sufficiently protracted. The precipitate 
obtained in this way is red or orange-red, and, in dependence on 
the degree of acidity of the solution, is either anhydrous or 
hydrated to a maximum of 17% of water, corresponding with the 
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composition MnS,H,O; under certain conditions, it is deposited 
in the form of doubly refracting crystals. Rose-coloured man- 
ganese sulphide, formed on precipitation of a solution of a 
manganous salt by means of the sulphide of an alkali metal, is 
amorphous. This, and also the red variety, are converted into 
the green modification by trituration. 

In presence of a considerable proportion of sodium hydroxide, 
addition of sodium sulphide to a solution of a manganous salt 
gives, not the rose-coloured sulphide, but a white precipitate having 
the composition MnS,3Mn(OH), or nr 


Salts of Complex Metallopyrophosphoric Acids. ARTHUR 
Rosennem and TeLemach TRIANTAPHYLLIDES (Ber., 1915, 48, 
582—593).—It has long been known that the insoluble pyrophos- 
phates of many metals dissolve in alkaline pyrophosphates to give 
solutions which fail to show many of the reactions of the metals. 
Some of the salts of the complex metallopyrophosphoric acids are 
described. They are comparable with Weinland and Ensgraber’s 
salts of the ferriphosphoric acid (A., 1914, ui, 132). 

Sodium manganipyro phosphate, Na(MnP,O,),5H,O (Christensen, 
A., 1884, 399), is obtained by dropping a solution of manganese 
sesquioxide in cold, concentrated hydrochloric acid into a satu- 
rated solution of sodium pyrophosphate. Potassium forms two 
salts, K(MnP,0,),5H,O, pale violet, stable below 10°, and the ¢rv- 
hydrate, which is pale red, and only decomposed by boiling water. 
The ammonium salt, NH,(MnP,O-;),3H,O, is pale violet, and is 
hydrolysed by cold water. From it may be obtained the pink 
silver salt, Ag(MnP,O-,),3H,O, and the pink barium salt, 
Ba(MnP,0,).,5H,O. They are all almost insoluble in cold water. 

Salts of chromipyrophosphoric acid were prepared in a similar 
manner. Sodium forms a grey octahydrate, Na(CrP,O;),8H,O, 
which passes into a pale green pentahydrate in a few days. 
Potassium gives the pale green salt, K(CrP,O;),5H,O, and 
ammonium the hexahydrate, NH,(CrP,O;),6H,O, in grey, micro- 
scopic columns. In these salts, the complex anion is more sensitive 
towards hydrolytic agents than in the manganipyrophosphates. 

Iron gives two sodium ferripyrophosphates, a reddish-grey 
powder, approximating to Na,Fe,(P,0;),,9H.O, and a pale grey 
= Na,Fe,(P,0;);,28H,O (compare Pascal, A., 1908, ii, 

Sodium bismuthipyrophosphate, Na(BiP,O-;),3H,O, forms micro- 
scopic columns. Sodium thallipyrophosphate, P 

Na,[TI(P,0;)»],6H,O 
or Na(TIP,O,),Na,P,0,,6H,O, crystallises in white needles. 

Tripotassium molybdenum hexachloride (Chilessoti, A., 1903, ii, 
730) was added to a solution of sodium pyrophosphate at 80—90°, 
when sodium molybdenipyrophosphate, | Na(MoP,O-,),12H.O, 
separated as a precipitate of brown prisms. Solutions of tervalent 
uranium and titanium, however, were immediately oxidised, with 
evolution of hydrogen. 
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Vanadium ammonium alum gave with alkaline pyrophosphates 
a flocculent, green precipitate of vanadium pyrophosphate, 
V,(P.0;)3,30H,O, which dissolved in excess to give grass-green 
solutions, from which, however, no complex salts could be crystal- 
lised. 

Similarly, cobaltic sulphate gave a stable, deep green solution 
in excess of alkaline pyrophosphate, but no crystalline salt. How- 
ever, the analogous sodium hexamminecobaltipyrophosphate, 
Na{[Co(NHs3),]P,0;},11°5H,O, is well known (Jérgensen). 

Cerium pyrophosphate, Ce,(P,0;)3,12H,O, also dissolves in excess 
of sodium pyrophosphate. The authors are able to confirm Carney 
and Campbell’s discovery (A., 1914, ii, 583) that cerium and 
thorium can be quickly and quantitatively separated by reason of 


the solubility of cerium pyrophosphate in hydrochloric acid. 
J. C. W. 


Investigations at High Temperatures. VII. Iron and 
Carbon. Orto Rurr and Wa ter Bormann (Zeitsch. anorg. Chem., 
1914, 88, 397—409. Compare A., 1911, ii, 897).—The measure- 
ments of Hanemann (A., 1914, ii, 56) and Wittorff (A., 1912, ii, 
259) are criticised, and the accuracy of the previous solubility 
curve confirmed by new experiments. Iron saturated with 7°4% 
of carbon boils at 2650° under 36 mm. pressure, and the vapour 
contains 0°92% C. Pure iron boils at 2450+50° at the same 
pressure. C. H. D. 


Hypereutectic Alloys of Iron and Carbon. Orto Rurr 
(Zettsch. anorg. Chem., 1914, 89, 39—47).—Polemical against 
Hanemann (A., 1914, ii, 56; compare A., 1911, ii, 897). Photo- 
micrographs are given, with the remark that the constituent 
resembling ledeburite is not necessarily identical with the 
eutectic. C. H. D. 


Boron Steele. Geruarp Hannesen (Zeitsch. anorg. Chem., 
1914, 89, 257—-278).—The iron-boron system has been investi- 
gated, using alloys prepared by fusing Goldschmidt’s ferro-boron 
with low-carbon steel, containing 0°07% of carbon. For analysis, 
the alloys are fused with sodium carbonate, extracting the borate 
with hot water, boiling with hydrochloric acid in a reflux 
apparatus to remove carbon dioxide, neutralising with potassium 
hydroxide and methyl-orange, and then titrating in the usual 
manner, using glycerol. 

The fusions are carried out in hydrogen. When more than 4% 
of boron is present, ten minutes’ heating at 1400—1500° leads to 
the formation of a grey powder, which does not contain oxide or 
nitride, but has not been further investigated. In each experi- 
ment, 20 grams of alloy have been used, and the series has been 
examined as far as 8°5% of boron. The freezing-point curve falls 
to a eutectic point at 1164° and 4% of boron, and then rises to a 
maximum at 1351°, corresponding with the compound Fe;B.. 
According to the thermal data, which are not very numerous, the 
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primary crystals from 0 to 138% B are solid solutions in }-iron, 
and from 1°38 to 4% B solid solutions in y-iron. The composition 
of the compound is confirmed by microscopical examination. The 
crystals of Fe,B, are rhombic in section, and frequently elongated. 

The temperature of transformation of y- into B-iron is lowered 
by boron, as is that of B- into a@iron. Both B- and a-iron retain 
boron in solid solution. A constituent resembling pearlite is also 
observed, and a thermal arrest at 713° is present in alloys con- 
taining from 0°25 to 7°3% of boron, corresponding with the libera- 
tion of the compound Fe,B, from solid solution. Rapidly cooled 
alloys give a martensitic structure. The alloys, including the pure 
boride, are ferromagnetic. The quenched alloys are softer than 
those which are slowly cooled. Those which contain primary 
Fe,B, are much harder, the compound scratching corundum. 

C. H. D. 


Electroplating with Cobalt. Herrpert T. Katmus, C. H. 
Hareer, and W. L. Savettn (J. Ind. Eng. Chem., 1915, 7, 
379—399).—Of several cobalt solutions which were found to be 
suitable for electro-plating with cobalt, the following yielded the 
best results: (1) crystallised cobalt ammonium sulphate, 200 grams 
per litre of water; (2) cobalt sulphate 312 grams, sodium chloride 
19°6 grams, boric acid nearly to saturation, water 1000 c.c. From 
these solutions, cobalt plates on brass, iron, steel, copper, tin, 
German silver, lead, and Britannia metal, the coating being firm, 
adherent, hard, and uniform. When polished, the surface, 
although brilliantly white, has a slightly bluish tint. Compared 
with nickel plating, the plating with solution (1) is four times, and 
with solution (2) fifteen times, more rapid, but the voltage re- 
quired is greater than that used for most nickel-plating baths. 
Since cobalt is harder than nickel, a much thinner coating of 
cobalt will offer the same protective coating as a greater weight of 
nickel deposit; thick deposits of cobalt are superior in appearance 
and character to those of nickel. W. P. &. 


investigations at High Temperatures. VIII. Cobalt and 
Carbon. Orro Rurr and F. Kemia (Zeitsch. anorg. Chem., 
1914, 88, 410—423. Compare A., 1912, ii, 1176).—The solubility 
of carbon in liquid cobalt increases from 2°4% at the eutectic 
point, 1300°, to 7°3% at 2415°, the boiling point of the solution 
under 30 mm. pressure. The curve has an inflexion correspond- 
ing approximately with the carbide, Co,C. Pure cobalt boils at 
about 2415° under 30 mm. pressure. The saturated vapour con- 
tains 2°0% of carbon. The carbide decomposes so rapidly on cool- 
ing that it is absent even from quenched specimens. CC. H. D. 


Ammonia Compounds of the Haloids of Divalent Cobalt. 
Wituetm Bittz and Bruno FerrkeNHEUVER (Zeitsch. anorg. Chem., 
1914, 89, 97—133. Compare A., 1913, ii, 968).—The equilibria 
are more complex than in the corresponding nickel series, owing 
to the presence of solid solutions and polymorphic modifications, 
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whilst the investigations are also rendered difficult by the low 
melting points. The isobars are determined as in the previous 
paper, whilst the isotherms are determined in special flasks with 
vapour jackets, using an oil manometer in cases in which the 
vapour pressure is very small. The crystalline compounds pre- 
pared inthe wet way are more suitable for experiment than the 
loose powders obtained in the dry way. 

Hexa-amminocobaltochloride begins to decompose in ammonia 
gas at 130°; from 220° to 273° the diammine is stable. A satu- 
rated solid solution, violet in colour, exists between 152° and 175°, 
passing gradually into the hexa-ammine or diammine. Time is 
required for the formation of the solid solution, and in rapid 
heating this stage is not observed. The diammine melts at 273°. 
The isotherm at 137° also indicates the formation of the solid 
solution, and the absence of any intermediate compound. A 
mono-ammine is found between the diammine and the anhydrous 
salt, without any solid solution. 

The heats of formation have been determined calorimetrically 
and tensimetrically, the former method giving the higher values, 
although the differences are less than for nickel. 

The bromides cannot be investigated by the isobaric method, 
but the isothermal measurements indicate solid solutions between 
the hexa-ammine and the diammine. The latter melts at 260°. 
The mono-ammine does not form solid solutions. 

Isotherms of the iodides have been determined at 137° and 
181°5°. Partial miscibility in the solid state is found, but the 
hexa-ammine first passes into the diammine, which then enters 
into the solid solution, which is reddish-violet, the diammine being 
blue. The latter melts at 222°. A stable mono-ammine does not 
exist. 

The pink diammino-chioride and bromide, and the blue iodide 
described above, are new, and are termed a<diammines. The 
B-chloride and bromide are blue, and the iodide green, and may 
be prepared from the hexa-ammines in a high vacuum over 
sulphuric acid. They have a higher vapour pressure than the 
a-modifications, and pass into the latter on heating. The reverse 
change has not been effected. On the ground of the colour differ- 
ences, the a-compounds are considered to belong to the cis-series, 
and the B to the trans-series. 

The methods of preparation are described. C. H. D. 


The Ammonia Compounds of the Haloids of Divalent 
Nickel and Cobalt and their Relations to one Another. 
Witnetm Briitz and Bruno FerkensEever (Zeitsch. anorg. Chem., 
1914, 89, 134—140. Compare preceding abstract).—Isothermal 
measurements clearly show the existence of a monoamminonickel 
chloride, differing little in vapour pressure from the diammine. 

“Valency isobars”’ are drawn for each series of compounds, the 
ordinates being valency numbers and the abscisse temperatures, 
an arbitrary pressure being taken. In this group of compounds, 
the affinity per molecule of ammonia increases in the hexa- 
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ammines in the order chloride-bromide—iodide, but in the mono- 
ammines the order is the reverse. C. H. D. 


Investigations at High Temperatures. VI. Nickel and 
Carbon. Orro Rurr and Wa rer Bormann (Zeitsch. anorg. Chem., 
1914, 88, 386—396. Compare A., 1912, ii, 354).—The freezing- 
point curve of nickel containing carbon in solid solution has been 
redetermined, and the eutectic point fixed at 1311° and 2°2% C. 
About 0°35% C is held in solid solution. The solubility of carbon 
in nickel increases with temperature up to 6°3% at 2075°, and 
remains constant to the boiling point 2490° under 30 mm. pressure. 
Pure nickel boils at 2340° under this pressure. Only 0°28% of 
carbon is present in the vapour at the boiling point. C. H. D. 


Chemical Reactions at Low Pressures. Irvine LaNomuiR 
(J. Amer. Chem. Soc., 1915, 37, 1139—1167).—An account is 
given of the author’s studies of the reactions which occur when a 
gas is removed by a heated filament (compare A., 1913, ii, 209, 859; 
1914, ii, 104, 412, 717; this vol., ii, 248). 

Chlorine attacks tungsten at low pressures, with formation of 
the hexachloride, WCl,. The velocity of the reaction reaches a 
maximum at about 1500° (abs. temp.), and becomes very small at 
higher temperatures. 

When a carbon filament is heated in oxygen at very low pressures 
at about 1200° (abs. temp.), part of the oxygen reacts to form 
carbon dioxide, but another part forms an adsorption layer on the 
surface, which retards the velocity of the reaction, and probably 
consists of an extremely stable solid oxide of carbon. At higher 
temperatures, the rate of formation of this adsorption layer in- 
creases rapidly; when a certain quantity has accumulated, the 
compound begins to decompose, with production of carbon mon- 
oxide, the rate of this decomposition increasing as the tempera- 
ture rises. 

Since molybdenum evaporates much more readily than tungsten, 
it was expected that nitrogen would be removed more easily by 
a molybdenum than by a tungsten filament, but this was found 
not to be the case. It was found that the molybdenum lost weight 
at the same rate as in a vacuum, that the rate of removal was 
independent of the pressure, as in the case of tungsten, but that 
the amount of gas removed was only about one-tenth of that 
which would have been observed if every molybdenum atom com- 
bined with a nitrogen molecule. The reaction velocity has a 
strongly negative temperature-coefficient. In these experiments, a 
deposit of molybdenum collected on the bulb which had certain 
remarkable properties. When cooled by liquid air, it was capable 
of adsorbing large quantities of nitrogen, but not hydrogen. At 
the ordinary temperature, however, it slowly dissolved much 
hydrogen, which was given up slowly at 300°. Although 
the deposit contained a considerable amount of nitrogen, this 
gas could not be expelled at 360°; if heated in nitrogen at 250°, 
the gas was absorbed, and was not liberated on heating at 
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360° in a vacuum. The deposit reacted rapidly with water vapour 
at the ordinary temperature, with production of hydrogen. It is 
probable that the molybdenum is in an atomic state of division as 
a result of being deposited atom by atom by the decomposition of 
the unstable compound formed in the “unsuccessful collisions.” 
Molybdenum deposited on the bulb in a high vacuum does not 
exhibit any of these characteristics. 

Carbon monoxide in a bulb with a tungsten filament behaved 
exactly like nitrogen; each atom of tungsten combined with one 
mol. of carbon monoxide, probably with formation of a compound, 
WCO. The rate of attack is independent of the pressure, prob- 
ably owing to the velocity of the reaction being so great that the 
rate of evaporation of the compound formed determines the rate 
of reaction. The temperature-coefficient of the reaction velocity 
was strongly negative. 

A platinum filament at temperatures above 1600° (abs. temp.) 
gradually causes the removal of oxygen at low pressures. The 
oxygen combines with the platinum atoms as fast as they evaporate 
from the filament, and forms the compound PtO,, which collects 
on the bulb as a brown deposit. 

When a tungsten filament is heated at 3000° (abs. temp.) in a 
vacuum, a black deposit of tungsten is formed on the bulb. On 
admitting chlorine into the bulb at a low pressure, neither the 
deposit nor the filament is attacked, even if the bulb is heated at 
200°. If, however, the filament is now heated at a high tempera- 
ture while the bulb is kept cool, the deposit on the bulb soon 
disappears. 

When a mixture of carbon monoxide and oxygen was admitted 
into a bulb containing a platinum filament, and the latter was 
heated, the rate of removal was found to be directly proportional 
to the pressure of the oxygen, but inversely proportional to that of 
the carbon monoxide. A similar reaction takes place when a mix- 
ture of hydrogen and oxygen is employed, the rate of reaction at 
low temperatures being directly proportional to the pressure of 
the oxygen, and inversely proportional to that of the hydrogen. 

If a positive potential of about 100 volts is applied to an 
auxiliary electrode in a bulb containing a heated filament, electrons 
are given off from the filament, and in passing through the gas 
may produce ionisation. The positive ions are attracted to the 
hot filament, and strike it with great velocity. Under these con- 
ditions, reactions occur which would not take place otherwise. If 
the gas is nitrogen, the positive ions combine with the tungsten 
filament to form the nitride, WN., even at temperatures at which 
normally the tungsten does not appreciably volatilise. Similar 
effects have been observed with hydrogen and carbon monoxide. 


E, G. 


Iso- and Hetero-Poly-acids. X. Enneabasic Hetero-Poly- 
acids. ArTuur Rosennem and HermannScuwer(Zeitsch. anorg.Chem., 
1914, 89, 224—240. Compare A., 1913, i, 413; 1914, ii, 58).— 
The 12-borotungstates have been further investigated, in order to 
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determine their basicity. Sodium 12-borotungstate has _ the 
composition Na;H,{B(W,O;).],27H,O, and is isomorphous with the 
similarly constituted sodium metatungstate, 
Na,H,[H,(W,0;)¢],27H,0. , 
The conductivity corresponds with a neutral pentabasic salt, but 
the neutralisation curve shows that at least two more of the 
hydrogen atoms are replaceable. The guanidinium salt, 
(CH,Ns)gHs[B(W,0,)¢], 
forms silvery scales, and the silver salt, Ag;H,|B(W,.O;),],7H.0, 
is a white, crystalline precipitate. Enneabasic salts have not been 
obtained with certainty. 

Many salts have been prepared having the general formula 
R/,H,{ M’/(MoO,)¢|,7H,O, where R/ = potassium or ammonium, and 
M’’=iron, chromium, or aluminium. Two guanidinium salts 
were obtained, (CH,N,),H,[Cr(MoO,),],6H,O being sparingly 
soluble, and (CH,N,),H,|Cr(MoO,),|,7H,O more readily soluble. 
A barium salt, Ba,H,{[Cr(MoO,),|,5H,O, is also obtained. An 
attempt to resolve ammonium strychnine chromi- and alumino- 
molybdates into optical isomerides failed. 

Alumino- and chromi-tungstates of definite composition have not 
been obtained, but the corresponding ferri-compounds are known. 
Ammonium and potassium salts of the composition 

R’,H,[Fe(W0,),],9H,O 
are described, as well as a guanidinium salt, 

(CH,N3)3H¢[ Fe(W0O,),,5H,0. 

The salt obtained by Rogers and Smith (A., 1905, ii, 38) may be 
written (NH,),H;[Mn(W0,),|,9H,O, thus falling into the above 
series, but the cerium salt described by Barbieri (A., 1911, ii, 291), 
(NH,),CeMo,0,,,12H,O, is a double salt of the paramolybdate 
series, although its reddish-yellow colour suggests that the ter- 
valent cerium is partly in a complex form. C. H. D. 


Hetero-poly-acids Containing Vanadic Acid. III. 
[Constitution of Tungstates.] Wituetm Pranptt (Ber., 1915, 
48, 692—698).—It has been shown that the complex vanadi- 
selenites and molybdates are derivatives of a hexavanadic acid (A., 
1912, ii, 167; 1913, ii, 61). In a fourth paper, the vanadi- 
tungstates will be discussed, but before doing this, the author finds 
it to be advisable to enquire into the constitution of the tungstates. 

Three series of tungstates are generally recognised: (1) the so- 
called normal tungstates, M,/W0O,, which are hydrolysed to 
hydrogen tungstates by water; (2) the paratungstates, 

3M,/0,7W0,,7nH,0, 
which are formed by the action of dilute acids on the hydrogen 
tungstates; (3) the metatungstates, M,’/0,4WO,,nH,O, which are 
formed by the continued action of hydrogen ions on the para- 
tungstates. 

_ The formation of the paratungstates is analogous to the forma- 
tion of the paramolybdates, and therefore, like them, they are re- 
garded as compounds of 1 mol. of the tritungstate with 4 mols. 
of the hydrogen tungstate. Their derivation from normal 
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tungstates is expressed thus: M,WO,+H,O=MHW0O,+ MOH and 

7MH WO, + H,O= M,H,W,;0,.,4MHWO,+ MOH. If, from analogy 

to the vanadates and molybdates, the action of hydrogen ions 

proceeds still further, hexatungstates should result, thus: 
2M,H,W,;0).= MsH W,0.) + MOH + 3H,0, 

and the socalled “metatungstates” are, indeed, the hexa- 

tungstates. ; 

It is shown by many examples that the very obscure reactions 
of metatungstates can be explained most readily if the compounds 
are regarded as hexatungstates. Thus, Leontowitsch described a 
compound, Na,O,6W0O,,15H,O, which he obtained by the action 
of hydrochloric acid on sodium “ metatungstate,” 

Na,0,4W0,,10H,O 
(A., 1905, ii, 325). This reaction becomes explicable when both 
compounds are regarded as hexatungstates, thus: 
NagH W,g0o9,14H,O + HCl = Na,H,W,0.y,14H,O0 + NaCl. 

It is not yet possible to determine the molecular weights of 
tungstates, but the formule of the vanadates, on which the above 
is based, were confirmed by such means (Prandtl and Hess, A., 
1913, i, 815). J.C. W. 


Action of Stannous Chloride on Sulphuric Acid and on 
Sulphurous Acid. Kerainatp Granam Durrant (T., 1915, 107, 
622—638).—When stannous chloride reacts with excess of concen- 
trated sulphuric acid, hydrogen chloride is set free between 20° 
and 90°, and at a higher temperature (130—200°) sulphur dioxide 
is liberated, with the formation of stannic sulphate, 

SnSO, + 2H,SO,=Sn(SO,), + 2H,O + SO,. 

When heated alone, stannic sulphate gives off sulphur dioxide 
between 360° and dull redness, SnSO,=Sn0O,+S0O,. The reaction 
between stannous chloride and dilute sulphuric acid is of com- 
plicated character. Hydrogen sulphide is liberated, but this 
appears to be formed from sulphur dioxide as an intermediate 
product. In no case is stannous chloride completely oxidised by 
dilute sulphuric acid, and no oxidation seems to occur unless the 
solutions are warmed. 

Sulphur dioxide reacts with solutions of stannous chloride at 
the ordinary temperature, with the result that the stannous salt 
is partly or completely oxidised. The quantitative result depends 
on the relative quantities of the sulphur dioxide, stannous chloride, 
and hydrochloric acid, and also on the concentration. The primary 
reaction is 38nCl, + 6HCl + H,SO,=3SnCl, + 3H,0+H,8, and this 
is accompanied by the reactions 2H,S+H,SO,=3H,0 +38, 
2H,S+SnCl,=SnS,+4HCl, H,S+SnCl,=SnS+2HCl.~ The re- 
verse reaction, SnCl,+H,SO,+H,O0=SnCl,+2HCl+H,SO,, also 
occurs to a small extent. 

For complete oxidation, the quantities of stannous chloride, 
sulphur dioxide, and hydrochloric acid must be approximately in 
the ratio 3: 1°55: 6. 

In presence of excess of hydrochloric acid, the speed of the 
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reaction changes approximately in accordance with the equation 
for a bimolecular reaction. H. M. D. 


A New Tin-Sulphur Compound, Sn,S? GorttLizs EpPpRECHT 
(Chem. Zeit., 1915, 39, 341—342).—A mass of grey crystals was 
found at the bottom of a furnace used for the recovery of tin 
from solutions employed in the treatment of silk. The crystals 
had D 5°77, and consisted of tin 84°1%, sulphur 13°6%, iron 2°0%, 
and other substances 0°3%, and, apparently, consisted of a mixture 
of Sn,S 95°4%, FeS, 4°3%, and other substances 0°3%. W. P. 5S. 


Physico-chemical Studies on Antimony. Ekxnst CoHeEN and 
J. C. vaAN DEN Boscu (Zeitsch. physikal. Chem., 1915, 89, 757—760).— 
Density determinations of antimony which has been chilled by 
pouring the molten metal into a paper cylinder surrounded by 
solid carbon dioxide and alcohol yield the mean value D? 6°6899. 
When this material, finely powdered, is heated at 102°5° for some 
hours, the density becomes Dj 6°6786. From these results, the 
conclusion is drawn that the chilled metal is made up of a modifi- 
cation of antimony, which is changed into a second variety at 
102° with a measurable velocity of change. This result is con- 
firmed by dilatometric measurements, which place the tempera- 
ture of transformation very near 101°. J. F. 8. 


Allotropy of Bismuth. II. Ernst Conen (Proc. K. Akad. 
Wetensch. Amsterdam, 1915, 1'7, 1236—1238).—Karlier observations 
seemed to show the existence of a transition temperature at 75° 
(compare A., 1913, ii, 779). It is now found that this tempera- 
ture varies with the previous history of the bismuth. Finely 
divided bismuth, which had been in contact with a 10% solution 
of potassium chloride for twelve hours, was found to diminish in 
volume at 70°, although the same sample of metal, before treat- 
ment with the salt solution, showed no change in volume at this 
temperature. In the previous experiments, the volume increased 
at temperatures between 75° and 100°, whereas the new experi- 
ments with bismuth, treated with a salt solution, show a decrease 
in volume at these temperatures. H. M. D. 


Bismuth Suboxide. F. Treupert and L. Vanino (Zeitsch. 
anal. Chem., 1915, 54, 255—258. Compare this vol., ii, 170, 
267).—Further evidence is given of the non-existence of bismuth 
suboxide. The substance, as prepared by different investigators, 
has had a composition equivalent to that of BiO, but the specific 
gravities of the specimens have varied from 7°17 to 8°55. When 
bismuth salts are reduced by alkaline stannous chloride, the pre- 
cipitate consists of a mixture of metallic bismuth and bismuth 
hydroxide, or of metallic bismuth alone, according to the degree 
of reduction. W. P. S. 


Reduction of Iron Oxides by Platinum. Magnetic 
Susceptibility ot Iron-bearing Platinum. R. B. Sosman and 
J. C. Hosrerrer (J. Washington Acad. Sci., 1915, 5, 293—303).— 
It has been found that platinum crucibles increase in weight when 
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employed for heating the oxides of iron at high temperatures. 
The investigation of this effect has shown that platinum acts on 
both ferric oxide and magnetite at 1200° under low oxygen 
pressures. Oxygen is evolved, and a solid solution of iron in 
platinum is formed. At 1600°, this change takes place under the 
oxygen pressure of the atmosphere. This pressure is, however, 
sufficient to prevent the change from taking place at 1200°, and 
since this temperature is seldom exceeded in the ignition of ferric 
oxide in analytical work, it follows that this is not appreciably 
reduced by heating in contact with platinum in the open air. 
From some observations on the magnetic susceptibility of iron- 
platinum alloys, it is found that the susceptibility is not in any 
way proportional to the iron content. The magnetic properties 
cannot therefore be made use of in estimating the quantity of 
iron in platinum. H. M. D. 


Solubility of Palladium in Selenic Acid; Palladous 
Selenate. Kart Hrapecky (Monatsh, 1915, 36, 289—297).— 
It is shown that palladium, like gold and silver, dissolves com- 
pletely in selenic acid. Solution occurs at ordinary tempera- 
ture wher. the metal is in the spongy condition or when it is 
finely divided if a 67% acid is used. When the coherent metal 
in the form of foil or wire is used, solution only occurs very 
slowly, even on heating. A deep, reddish-brown solution is pro- 
duced, which on concentrating gives a mixture of palladous 
selenate and selenious acid. The pure compound, palladous 
selenate (PdSeO,), is obtained by dissolving palladium in a mix- 
ture of selenic acid and nitric acid. It forms small, dark 
brownish-red, hygroscopic, rhombic prisms. When warmed with 
hydrochloric acid (conc.), chlorine is evolved. It forms double 
salts with ammonium sulphate and ammonium selenate when a 
mixture of the two salts is crystallised from a solution in concen- 
trated hydrochloric acid. Palladous selenate softens at a red heat 
and then decomposes; D. 6°5. It is shown also that alloys of gold 
and silver, and gold, silver, and palladium, dissolve in selenic acid. 
The possible use of selenic acid in the analysis of such alloys is 
considered. Platinum-silver alloys are decomposed by selenic acid, 
the silver passing into solution, whilst the platinum remains un- 


dissolved. J. F. S. 


Mineralogical Chemistry. 


Variation in Composition of Natural Gas from Different 
Sands in the same Field. G. A. Burrett and G. G. OBERFELL 
(J. Ind. Eng. Chem. 1915, 7, 419).—The following results 
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were obtained on the analysis of two gases from different sands 


in a gas field near Trafford City, Pa., U.S.A.: 


Murraysville Sand. Elizabeth Sand. 

Depth of sand............... 1700 ft. 2295 ft. 

Rock pressure ....+0.+++++ 190 lb. per sq. in. 1000 Ib. per sq. in. 
Composition of gas: 

Carbon dioxide ...... ..... trace trace 

Methane ..........ceceeeeeees 98-8 per cent. 94-0 per cent. 

TEGRAME.....ccccccccccscccccccces none 5-2 ~ 

Nitrogen .....0000.00...ceceee 1-2 per cent. 0-8 me 


Other similar gases showed the same variation in composition ; 
the gas from the shallower sand invariably contained less of the 
higher paraffin hydrocarbons than did that from the deeper sand. 

W. P. S. 


Origin of Petroleum. N. Kisuner (J. Russ. Phys. Chem. Soc., 
1914, 46, 1428—1441).—Wide acceptation has been accorded in 
recent years to the hypothesis of the vital origin of petroleum, 
mainly in consequence of the optical activity of the latter, but the 
author shows the possibility of the formation of hydrocarbons, 
such as are found in petroleum, by purely inorganic processes. 
The principal points discussed are briefly as follows. The com- 
bination of hydrogen with carbon at high temperatures; the 
presence in meteorites of iron, ete., carbon, gases, including 
hydrogen, hydrocarbons, including methane and even solid hydro- 
carbons in the form of ozokerite, and the presence of hydro- 
carbons in the atmosphere of red stars; the consequent possibility 
of hydrocarbons being formed during the early stages of the 
earth’s history, when the conditions were such as to render vital 
phenomena impossible; the eruption of hydrocarbons from 
volcanoes; the liberation, and escape to regions of lower pressure, 
of hydrocarbons formed in the depths of the earth from hydrogen 
and carbon dissolved in liquid metal, in which the hydrocarbons 
would be less soluble; the condensation, without carbonisation, of 
the comparatively simple hydrocarbons thus formed into more 
complex forms under the influence of high temperatures and 
pressures exerted over long periods of time (compare Ipatiev’s 
recent work); the possibility of optical activity resulting from 
bacterial action or from the differential effect of the earth’s mag- 
netism, extending over geological periods of time, on the chemical 
transformations undergone by optical antipodes. Zz. H. FP. 


The Quantitative Chemical Composition of the Stassfurt 
Salt Deposits. M. Rdézsa (Zeitsch. anorg. Chem, 1914, 90, 
377—385. Compare this vol., ii, 355, 356).—The high ratio of 
anhydrite to rock salt in the deposits, in comparison with that 
which would be expected from the composition of sea water, is 
accounted for by the shrinking of large areas of sea, followed by 
successive washings with concentrated solutions in consequence of 
earth movements. The periodicity of the layers is attributed to 
climatic influences. C. H. D. 
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Bornite as Silver Precipitant. Cuasze Patmer = (J. 
Washington Acad. Sci., 1915, 5, 351—354).—The constitution of 
bornite, a sulphide of iron and copper which is frequently 
associated with native silver, has been examined by the investi- 
gation of its action on solutions of silver sulphate. Fragments of 
the mineral, which appeared to be free from chalcopyrite and 
chalcocite, were found to correspond fairly well with the formula 
Cu,FeS,. 

The finely ground mineral was heated on a water-bath for 
several hours with a solution of silver sulphate, and the solution 
and solid residue were examined. The analytical data show that 
for each atom of copper which dissolves, one atom of silver is 
present in the metallic condition and one atom in combination 
with sulphur. The reaction may therefore be represented by the 
equation 2Cu,FeS, + 10Ag,SO,= 10Ag + 5Ag.S,Fe,S, + 10CuSO,. 
The results indicate that the copper present in bornite is cuprous, 
and the mineral may accordingly be represented by the formula 
5Cu,8,Fe,S.. H. M. D. 


Lublinite, the Monoclinic Modification of Calcium 
Carbonate. Ricuarp Lane (Centr. Min., 1915, 298—305. Compare 


A., 1914, ii, 665)—A reply to Miigge (this vol., ii, 358). 
L. J. 8. 


Presence of Monazite in the Sands and Arenaceous 
Formations of Southern Somaliland. Errore Artini (Atti 
R. Accad, Lincei, 1915, [v], 24, i, 555—558).—The author has 
previously observed the presence of monazite in the sand of the 
Arabian Desert and in the arenaceous formation known as Nubian 
Sandstone, the latter being regarded as the source of the monazite 
in the former. The same mineral has now been found in the sand 
of Giuba, Southern Somaliland, this being regarded as derived 
from the arenaceous formations of the interior, which also contain 


monazite. 7. oo. £. 


Labradorite from Kamenoi Brod, Russia. O. Grosspierscu 
(Tsch. Min. Mitt., 1914, 33, 27—47).—The material consists 
of a dark grey crystal aggregate displaying a blue sheen. The 
dark colour is due to numerous minute acicular enclosures 
arranged parallel to the vertical crystallographic axis. D 2°6982. 
Analysis by R. Gorgey gave the following results; allowing for 
enclosed impurities, these results give the formula 

Abgg-,ANs¢-gOT,.9. 
The refractive indices are a=1°5561, B=1°5589, y=1°5637, and 
the extinction angles — 6°53’ on (001) and — 20°55’ on (010). 

SiO,. Al,0, Fe,0, TiO, CaO. MgO. Na,O. K,O. H,0. Total. 

53-85 29-24 0-33 0-24 11:37 0-17 4:41 0-71 0-25 100-57 

A summary and discussion are given of previously published 
analyses and optical determinations of labradorite, including those 


of M Schuster (1881) made on material from this same locality. 
L. J. 8. 
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Chemical Composition of an Amphibolic Epidote from 
the Urals. S. Pita pe Russ (Anal. Fis. Quim., 1915, 13, 
179—180).—This complex mineral is found on the summit of 
Mount Semitchelowietchny, and its probable origin is discussed. 
Analysis gave: 


ALO,. Fe,0;,. FeO. CaO. MgO. Na,O. K,O. SiO,. TiO,. H,O. Total. 
17-96 767 2-74 1897 493 0-71 0-04 45-64 0-59 1-89 101-14 


and traces of MnO, P,O;, CO,. A. J. W. 


Some Remarkable Metamorphic Phenomena of Contact of 
the Granite in Madagascar. A. Lacroix (Compt. rend., 1915, 
160, 724—729).—A detailed account of the examination on the 
spot and in the laboratory of a metamorphosed, azoic, sedi- 
mentary formation in the High Plateau of Madagascar, consisting 
of alternations of quartzites, limestones, and schists, metamorphosed 
by granite and also by a large number of pegmatitic veins. The 
marbles, instead of containing the white diopside, tremolite, or 
actinolite usual in this district, contain an abundance, in certain 
beds, of a new type of amphibole, which the author has named 
imerinite ; it has the composition : 

SiO,. TiO,. Al1,O,. Fe,0,. FeO. MgO. 
53-73 0-41 2-72 4-72 4-70 20-60 


CaO. Na,O. K,0. F. H,0. 
2-73 7-42 1-82 0-92 0-85 

Cubes of pyrites are locally abundant, together with some 
galena. A microscopic examination shows that the limestones are 
still more complex, the presence of monazite being detected by this 
method. This monazite, on analysis, was found to be particularly 
poor in thoria (ThO,=1°05%). 

Further to the west there is another bed of granite, traversed 
by a pegmatite, containing two cerium minerals, namely, tscheff- 
kinite, a silicotitanate, found on this occasion for the first time 
in nature in the form of well-defined crystals, and bastnesite, a 
fluorocarbonate. The emanations from this granitic magma were 
rich in iron and titanium, which only appear to have penetrated 
slightly into the sediments, and to be mainly concentrated in the 
crevices. W. G. 


Meteoric Iron from Premier Downs, Western Australia. 
EK. S. Simpson and HA. Bowzey (Bull. Geol. Survey, Western Australia, 
1914, 59, 205—209).—Premier Downs I (analysis I by Simpson), 
weighing 112 grams, was found in 1911 at Premier Downs, on the 
Nullarbor Plains (E. S. Simpson, op. cit., 1912, 48). A second 
small mass, Premier Downs II, weighing 116 grams, is now 
described (anal. II by Bowley). It was found in the same district 
about eight miles from the first find, and, being very similar in 
appearance and structure, it no doubt belongs to the same 
meteoritic fall. The structure is octahedral. Kamacite forms 
85% of the mass; tenite, graphite, and cohenite are conspicuous 
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Corresponding with the amount of combined carbon shown in the 
analysis, the percentage of cohenite would be 21°4, but this is 
largely in excess of the amount seen on cut surfaces; the material 
analysed, being from a saw-cut, probably contained an unduly 
large proportion of the brittle constituent of the mass. 
Fe. Ni. Co. Cu. C. i 8. Si. Mg. Total. 
I. 91-68 7-46 0-64 trace 0-04* 0-21 0-04 0-01 trace 100-08 
II. 88-51 7-58 0-89 0-13 2477 O31 nil nil nil 99-89 
* Combined carbon. + Combined carbon, 1-41 ; graphite, 1-06. 
L. J. 8. 


Meteoric Iron from Mount Edith, Western Australia. 
FE. S. Suwpson (Bull. Geol. Survey, Western Australia, 1914, 59, 
210—212. Compare A., 1914, ii, 481).—This mass measures 
26 x 21 x 8 inches, and was found in 1913. The structure is octa- 
hedral of medium coarseness; patches of eutectic are present in 
addition to the kamacite, tenite, and plessite. Analysis gave: 


Fe. Ni. Co. P. Total. 
89-45 9-45 0-75 0-35 100-00 
L. J. S. 


The Fisher (Polk Co., Minnesota) Meteorite. Grorcr P. 
Merritt (Proc. U.S. Nat. Mus., 1915, 48, 503—506).—The 
several stones (total weight preserved, 9900 grams) fell on April 
9th, 1894. They show primary, secondary, and tertiary crusts, 
and belong to Brezina’s group of intermediate chondrites. Under 
the microscope is seen a confused aggregate of irregular granules 
of olivine and pyroxene interspersed with numerous imperfectly 
outlined chondrules, consisting of olivine or pyroxene with some 
maskelynite; small patches of nickel-iron and iron sulphide are 
also present. Analysis by J. E. Whitfield of the metallic portion 
(11°44%) gave I, and of the silicate portion (88°56%) II. The 
bulk composition of the stone is given under III. D 3°37. 

Fe. Ni. Co. Si02. AlyO3. FeO. MnO. NiO. CaO. MgO. Chromite. ‘Total. 

1.85001415 074 — — -—- — — ~— — — 99°89 

I. — — — 43°70 496 1827 0°38 023 217 2938 080 9991 

III. 972 162 0°08 38°70 4:39 1618 0°34 020 194 2602 071 99°90 

Traces of sulphur, sodium, and copper are present, but no 
barium, strontium, zirconium, or potassium. L. J. 8S. 


Meteoric Stone of Appley Bridge (Wigan, Lancashire). 
W. C. Jenkins and E. L, Raeap (Month/y Notices R. Astron. Soc., 
1914, 75, 92—96).—This stone, weighing about 33lb., fell on 
October 13th, 1914. It consists of olivine (63°43%), enstatite 
(31°5), and troilite (5°06), with a small amount of metallic iron. 
D 3°336. Analysis gave: 


SiO,,. Fe. Ni. oO. MgO. CaO. 
39-7 20-72 1:3 5-25 23-64 trace 
P 8, AL,O;. Na,O,K,O,Cl. Total. 
0°23 1-84 6-2 [1-12] 100-00 


L. J. S. 
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Analytical Chemistry. 


Paraffined Apparatus for Volumetric Analysis. G. 
Povarnin (J. Russ. Phys. Chem. Soc., 1914, 46, 1898—1905).— 
In order to avoid certain of the inconveniences encountered in 
volumetric analysis, the author recommends that the measuring 
vessels, bottles for stock solutions, etc., be coated internally with 
a thin layer of paraffin wax. Perfectly white, crystalline paraffin 
wax, m. p. 55°, should be employed, and, before use, should be 
freed from any mechanical admixtures by fusion and decantation, 
or by filtration through a hot filter. The use of solutions of the 
wax in commercial amyl acetate, ether, or chloroform does not 
give good results. Methods for coating pipettes, burettes, bottles, 
etc., are described. 

The ordinary dilute solutions employed in volumetric analysis 
are without action on the wax, and wet it very slightly indeed ; 
this slight wetting seems to be conditioned by the inclusion of 
water by minute crystals of the paraffin wax, and it is possible 
that such crystallisation would be retarded by mixing ceresin with 
the wax. The general advantages of paraffined apparatus are 
that the necessity of keeping the interior of measuring vessels free 
from fatty matter is avoided, and that water vapour from standard 
solutions does not condense on the upper parts of the vessels. 
Paraffined pipettes deliver completely and rapidly, and, in general, 
need not be washed out during use; they should, however, be 
re-calibrated. Solutions of alkali hydroxide do not change in titre 
when stored in paraffined bottles, contact of the solutions with 
the glass being avoided. With iodine solutions or alcoholic alkali 
solutions, paraffined vessels cannot be employed. With burettes 
which are cleaned out each day or left filled with water overnight, 
the coating should extend over the whole inner surface; otherwise 
only the graduated part and the top need be waxed. The filling 
is best effected from the bottom of the burette, since with the 
ordinary constant-level burettes filled from the top, air-bubbles 
remain attached to the walls; this difficulty is, however, avoided 
by bending the delivery tube so as to deliver the liquid against 
the side of the burette and by filling the latter slowly. The 
correction for the volume occupied by the wax coating is about 
0°0033 c.c. per 1 c.c., and this must be applied when absolute 
measurements are required. The height of the liquid, which is 
read at once, without waiting for the solution to drain from the 
walls of the burette, is determined, not by means of the meniscus, 
but at the line of contact of the liquid with the wax; an accuracy 
of 0°01 c.c. is easily attainable, but, owing to the slight wetting 
of the coating, this is diminished to about 0°02 c.c. Burettes with 
a white line at the back are unnecessary, and, indeed, do not give 
such sharp readings when waxed. The magnitude of a drop is 
rendered far more constant by the layer of wax. It is advan- 
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tageous to coat the upper two-thirds of the inner surface of the 
Erlenmeyer flasks used for titration. Measuring cylinders, when 
treated in this way, deliver their contents quantitatively, this 
being of special importance with small cylinders. Measuring 
flasks should be coated over a space on each side of the mark, or, 
if they are to be used as pipettes, over the whole of the inner 
surface. 

Owing to the increased ease and speed with which waxed 
burettes and pipettes are manipulated, their use is of particular 
advantage in technical laboratories where large numbers of 
analyses are carried out. t. H. P. 


Use of the Interferometer for the Analysis of Solutions. 
Leason H. Apams (J. Amer. Chem. Soc., 1915, 3'7, 1181—1194).—A 
description is given of the Zeiss interferometer, and suggestions 
are made with reference to its applicability to chemical analysis. 
The instrument enables the single varying constituent in a solu- 
tion to be estimated with ease, rapidity, and accuracy. As an 
example, it is stated that a mixture of potassium and sodium 
sulphates can be analysed by this means with an accuracy equal 
to, or even greater than, that of the most careful gravimetric 
methods. The only important source of error arises from differ- 
ences in optical dispersion, and methods are described by means 
of which this can be obviated. E. G. 


The Estimation of Minute Amounts of Acid and Basic 
Substances in Fluids of Vegetable or Animal Origin. A. 
Srutzer and W. Haupt (Btochem. Zeitsch., 1915, 69, 305—308).— 
For estimation of acids or alkalis, a fluid can be distilled with 
25 c.c. WV/5-sodium hydroxide and 1 gram ammonium chloride, 
and the ammonia which distils over can be estimated by titration, 
and the amount compared with that obtained when distilled water 
is distilled with the same quantities of alkali and ammonia. Free 
acids can also be estimated by mixing the fluids with potassium 
iodide and iodate, and determining the iodine set free by titration 
in the presence of starch with W/100-thiosulphate solution. 

S. B. 8. 


Estimation of Chlorine, Bromine, and Iodine in the Presence 
of Each Other. Jvtiius Bexk (Chem. Zeit., 1915, 39, 405—406).— 
A modification of Baubigny’s method (compare A., 1911, ii, 532) 
is recommended. The three halogens are precipitated together as 
their silver salts, collected, dried, and weighed. The mixed salts 
are then heated for two hours at 95° with 2 grams of potassium 
dichromate and 30 c.c. of concentrated sulphuric acid (these 
quantities are sufficient for 0°4 gram of silver salt); the iodine is 
thus converted into iodic acid, whilst the chlorine and bromine are 
expelled. After the last traces of chlorine and bromine have been 
removed by a current of air, the mixture is cooled, diluted to 
400 c.c., filtered, and the iodic acid reduced by the gradual addi- 
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tion of concentrated sodium sulphite solution; a large excess of 
the latter must be avoided. The silver iodide is collected, dried, 
and weighed; its quantity gives the amount of iodine present. 
The filtrate from the silver iodide contains the silver which was 
combined with the chlorine and bromine; it is precipitated by 
the addition of potassium iodide, the silver iodide is collected, and 
weighed. The amounts of chlorine, bromine, and iodine present 


originally are then calculated from the three weights obtained. 
W. P. 8. 


Method for the Titration of Small Amounts of Haloids. 
Frankuin C. McLean and Donatp D. Van Styke (J. Amer. Chem. Soc., 
1915, 37, 1128—1134).—A method for estimating small quantities 
of haloids is described which is based on Bang’s method (A., 1913, 
ii, 446). 

The haloid is precipitated in presence of a known amount of 
nitric acid, preferably about 1 gram, with excess of 0°04N- or 
0'02N-silver nitrate. After the precipitate has been coagulated 
by shaking with one or two drops of octyl alcohol, the mixture is 
filtered. In the case of iodides, filtration is not necessary. The 
excess of silver is then estimated by titration with 0°02N- or 
0°01N-potassium iodide which has been standardised against the 
silver nitrate solution. Just before titrating, 4 grams of the 
following solution are added for each gram of nitric acid present: 
trisodium citrate, Na,C,H;0,,53H,O, 446 grams; sodium nitrite, 
19 grams; soluble starch, 2°5 grams; water to make the total 
volume 1000 c.c. The nitrite serves to liberate iodine; the citrate 
regulates the acidity of the solution, whilst the starch is for the 
end reaction. By means of this method, quantities ot haloid as 
small as 0°5 mg. mol. can be estimated with an accuracy of 0°1%. 

E. G. 


Estimation of Chlorides in Cheese. LExrreia C. Vz. 
Cornish and Joun Goipine (Analyst, 1915, 40, 197—202).—The 
cheese is heated in a flask with concentrated sulphuric acid, and 
the liberated hydrochloric acid collected in an absorption vessel 
containing V/10-silver nitrate solution to which has been added 
50% of its volume of nitric acid. A tube is fitted into the neck 
of the flask and passes into the absorption vessel, a current of air 
being drawn through the apparatus during the heating process. 
The excess of silver nitrate is titrated in the usual way with 
thiocyanate solution. W. P. S. 


Estimation of Oxygen in Water. Jan Smit (Chem. Weekblad, 
1915, 12, 476—481).—A criticism of the method recommended in 
the Dutch Codex Alimentarius for the estimation of oxygen in 
water. The author has obtained better results with a solution of 
sodium hydroxide and potassium iodide of twice the strength. 

A. J. W. 


Absorption of Chlorine by Water as an Index of Quality. 
I. A. Zaveski and N. A. Etmanovirscn (J. Russ. Phys. Chem. Soc., 
1914, 46, 1270—1283)—The absorptive capacity of water for 
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chlorine is determined by addition of an exact volume of clear 
bleaching powder solution to a definite volume of the water 
(usually 4 litres), followed, after a certain time, by estimation of 
the free chlorine present by titration with 1 /50-thiosulphate 
solution ; the result is expressed in mg. of chlorine absorbed per 
litre of the water. Any marked increase in the chlorine absorp- 
tion indicates contamination of the water with the products of 
protein decomposition. For the water of the Neva, the mean value 
is 7°5—8, its oxygen absorption, similarly expressed, — . 


Oxidation of Sulphides with Potassium Iodate. Rercrnatp 
S. Dean (J. Amer. Chem. Soc., 1915, 37, 1134—1137).—Andrews 
(A., 1903, ii, 686) has shown that if potassium iodate is added to 
a solution of iodine in a liquid containing at least 50% by volume 
of concentrated hydrochloric acid, the iodine is gradually con- 
verted into iodine monochloride, and the end of the reaction may 
be ascertained by using chloroform as the indicator. This method 
has now been applied to the estimation of sulphides. 

It has been found that the quantity of iodate solution required 
for the oxidation of the sulphides of cadmium, zinc, and lead 
corresponds with that demanded by the equation 
3MS + 3KI0O, + 12HCl=3MCl, + 28 + H,SO, + 3KCl+ 31C1+5H,0. 
When a smaller proportion of hydrochloric acid is present, how- 
ever, the amount of iodate is more nearly that required by the 
equation 2MS + KIO, + 6HCl = 2MCl, + 28+ KCl+ICl+3H,0. 
In the case of antimony sulphide, the oxidation at low concentra- 
tions takes place thus: 

28b_8, + 5KIO, + 30HCl=4S8bCl, + 6S + 5KCI + 51Cl + 15H,O, 
whilst with increasing concentration it gradually attains the maxi- 
mum, as shown by the equation 

Sb,S; + 4K TO, + 18HCl = 2SbCl1, + 28 + H,SO, + 41Cl + 

4KClI + 8H,0. 
In the case of arsenious sulphide, it was expected that oxidation 
would take place thus: 

As,8, + 3KIO, + 12HCI = 2AsCl, + 28 + H,SO, + 

3ICl + 3KCl +5H,0, 
but the results showed only two-thirds of the iodate demanded by 
this equation. E. G. 


Estimation of Sulphide and Sulphate Sulphur, and the Action 
of Solvents on Vulcanised Rubber. Henry P. Stevens (Analyst, 
1915, 40, 275—-281).—Sulphide sulphur in vulcanised caoutchouc 
may be estimated by treating the sample with a mixture of hydro- 
chloric acid and ether in an atmosphere of carbon dioxide; the 
liberated hydrogen sulphide is absorbed in a vessel containing lead 
acetate solution, and the resulting lead sulphide is then estimated 
iodometrically. The caoutchouc swells gradually in the ether-acid 
mixture, and the hydrogen sulphide is finally expelled by boiling 
the mixture. The sulphate remains in the acid solution; this is 
separated, the caoutchouc residue is extracted repeatedly with 
hydrochloric acid, and the sulphate estimated in the extracts. The 
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reaction between litharge and sulphur does not proceed according 
to the equation 4PbO + 28,=3PbS + PbSO, ; usually, the amount of 
sulphate sulphur does not exceed one-fourth of that of the sulphide 
sulphur. The following results were obtained on the analysis of 
three vulcanised litharge mixings: free sulphur, 0°04 to 1°21%; 
sulphide sulphur, 0°69 to 1°86%; sulphate sulphur, 0°10 to 0°34%; 
combined sulphur, 0°67 to 2°33%. The sums of these amounts 
agreed with the quantities of sulphur added, respectively. At the 
ordinary temperature, vulcanised caoutchouc dissolves gradually 
in a mixture of ether and hydrochloric acid, and the dissolved 
substance contains about 1°5% of sulphur; it also dissolves in a 
mixture of benzene and hydrochloric acid, and as the extracts 
obtained after the first one contain practically the same amount 
of sulphur, it may be assumed that vulcanised caoutchouc is homo- 
geneous. Chlorohydrocarbons act similarly to a mixture of 
solvents and hydrochloric acid. W. P.S. 


Volumetric Estimation of Polythionic Acids by Potassium 
Iodate. Grorce S. Jamieson (Amer. J. Sei., 1915, 39, 
639—642).—A process described previously (A., 1914, ii, 777) for 
the estimation of sulphurous acid may be applied to the titration 
of thiosulphates and tetrathionates. With thiosulphates, the re- 
action proceeds according to the equation 

Na,8,0;,5H,O + 2K10, + 2HCl = Na,SO, + K,SO, + 21Cl + 6H,O, 
and in the case of tetrathionates, 

2Na,8,0, + 7KIO, + 1OHCl=4H,SO, + 2Na,S8O, + 

2K,S80, + 71Cl + 3KCl. 
Dithionates, owing to their stability, cannot be estimated by this 
method, and their presence does not interfere with the titration 
of thiosulphates. W. P. S. 


Gravimetric Estimation of Selenium. A. GursieR and 
F, Encerorr (Zeitsch. anal. Chem., 1915, 54, 193—205. Compare 
A., 1904, ii, 775; 1914, ii, 288).—Selenium dioxide is reduced 
quantitatively to selenium by hydrazine sulphate or hydrazine 
hydrate in dilute nitric acid solution; the hydrazine solution 
should be added to the cold selenium dioxide solution, and the 
mixture then heated in order to prevent the spray formed by the 
escaping nitrogen carrying off a certain amount of finely-divided 
selenium. The nitric acid solution of the selenium dioxide may be 
evaporated to dryness without loss of selenium, but a small loss 
occurs when the residue is heated for one hour. W. ?. &. 


Estimation of Selenium in Organic Compounds. Huco 
Baver (Ber., 1915, 48, 507—508)—The author has examined 
the methods of Frerichs (A., 1903, ii, 327), Becker and Meyer (A., 
1904, i, 698), and Michaelis (A., 1898, i, 136), and finds that a 
modification of the last-named is the most trustworthy. The sub- 
stance is heated with fuming nitric acid (1°5 c.c.) for five hours 
or so at 250°, and then the contents of the tube are transferred 
to a flask with a little water, and boiled under reflux with at 
least 100 c.c. of concentrated hydrochloric acid until the nitrous 
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fumes have disappeared. Elemental selenium is then precipitated 
by sodium sulphite, and weighed in a Gooch crucible. 


A. Micuaetis (Ber., 1915, 48, 873—874) endorses the —— 
J. C. W. 


The Analysis of Nitrous Oxide for Physiological Work. 
Watrer M. Boornsy and Irene Sanpirorp (Amer. J. Physiol., 1915, 
37, 371—377).—Certain modifications in the Haldane apparatus 


are recommended which make the analysis more accurate. 
W. D. H. 


Estimation of Nitrogen by Kjeldahl’s Method. OrTo 
Notte (Zeitsch. anal. Chem., 1915, 54, 259—262).—Whilst the 
addition of sugar to the acid digestion mixture is necessary in the 
estimation of nitrogen in diphenylamine, methylindole, and tetra- 
methylammonium bromide, the addition is of no advantage in the 
case of aniline sulphate, betaine hydrochloride, potassium ferro- 
cyanide, hippuric acid, pyrrole, thiocarbimides, silver thiocyanate, 
and trimethylamine hydrochloride. Its use in the estimation of 
nitrogen in acetanilide, antipyrine, uric acid, caffeine, and silver 
cyanide tends to cause loss of nitrogen. W. P. S. 


A Precipitant for Ammonia. (A Substitute for Nessler’s 
Reagent.) Sara Stroweit Graves (J. Amer. Chem. Soc., 1915, 37, 
1171—1181).—In view of the instability of Nessler’s reagent and 
its tendency to produce a cloudiness in dilute solutions, the author 
has devised a reagent to serve as a substitute. 

The reagent is prepared by adding 130 c.c. of water and 100 c.c. 
of cold, saturated solution of mercuric chloride to 80 grams of 
sodium chloride. The mixture is shaken until the sodium chloride 
has dissolved, and 70 ec.c. of a saturated solution of lithium 
carbonate (1%) is added slowly, with shaking, so that mercuric 
oxide is not deposited on the sides of the flask. The solution is 
usually cloudy, owing to the presence of ammonia in the substances 
used, but if well shaken with 3—5 grams of talcum powder and 
filtered, a clear liquid can be obtained. The solution can be kept 
almost indefinitely in carefully stoppered bottles. The reagent is 
standardised against a solution of ammonium sulphate containing 
potassium sulphate. Estimations of ammonia are made by com- 
paring with the nephelometer the cloudiness produced in the solu- 
tion under examination with that produced in a_ standard 
ammonium sulphate solution. Before applying the reagent, a 
soluble starch solution is added to the liquid, in order that the 
precipitate may be kept in suspension long enough for nephelo- 
metric readings to be made. 

The reagent, whilst being more stable than Nessler’s reagent in 
presence of salts, is quite as sensitive. It precipitates ammonia 
quantitatively, and yields accurate results with the nephelometer. 
It can be applied directly in Kjeldahl estimations, thus obviating 
the necessity for distillation, and it is suggested that it may prove 
useful in water analysis. E. G. 
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Estimation of Non-Protein Nitrogen in Blood. Isipor 
GREENWALD (J. Biol. Chem., 1915, 21, 61—68).—Methy] alcohol as a 
precipitant for protein in blood is undesirable, for the reason 
(amongst others) that amino-acids added to the blood cannot be 
recovered quantitatively in the filtrate. Moreover, the extract 
contains about 0°003% of lipoid nitrogen. Although this is non- 
protein, it scarcely belongs to the same fraction as urea and amino- 
acids. If a 2°5% solution of trichloroacetic acid is substituted for 
methyl alcohol, the lipoids are precipitated with the proteins, and 
added amino-acids are recovered quantitatively in the filtrate. 
The filtrate may contain a trace of protein, which can be removed 
by shaking with kaolin. The normal amount of non-protein 
nitrogen is 30 mg. per 100 c.c. of human blood. W. D. H. 


Estimation of Phosphorus Hydride. H. Ré&cKLEBEN 
(Zeitsch. anal. Chem, 1915, 54, 241—252).—In the estimation of 
phosphorus hydride in mixtures of this gas with hydrogen, trust- 
worthy results may be obtained by absorbing the gas in JN /2-iodine 
solution, hypochlorite solution, hypobromite solution, concentrated 
potassium iodate solution, N/1-silver nitrate solution, mercuric 
chloride solution, and mercurous salt solutions. The following 
solutions may also be employed for the absorption provided that 
the residual hydrogen is treated with a reagent to remove volatile 
substances (chlorine, bromine, ammonia, etc.) introduced from the 
solution: chlorine water (containing not more than 0°16% of 
chlorine), saturated bromine water, acidified WV /5-bromide-bromate 
solution, ammoniacal silver solutions, cuprous chloride containing 
hydrochloric acid, and acidified N/2-permanganate solution. A 
mixture of hydrogen and phosphorus hydride, such as is obtained 
by the action of potassium hydroxide on phosphorus, may be stored 
over saturated sodium chloride solution for a long time without 
undergoing any change; this solution is also used in the measuring 
burette. W. P. 8. 


Concentration Method for the Estimation of Small 
Quantities of Phosphoric Acid in Limestone. F. Hinpen 
(Zeitsch. anal. Chem., 1915, 54, 214—216).—Twenty-five grams of 
the powdered limestone are mixed with 100 c.c. of water, 120 c.c. 
of dilute nitric acid (1:1) are added, the mixture is boiled for 
ten minutes, the insoluble portion being then separated by filtra- 
tion, and washed. The filtrate is heated to boiling, and ammonia 
is added until the solution just becomes turbid, owing to the pre- 
cipitation of iron and aluminium hydroxides (if the limestone does 
not contain iron, a small quantity of ferric chloride should be 
added) ; 0°5 gram of calcium carbonate is now added, the mixture 
boiled for five minutes, and the precipitate, consisting of calcium 
carbonate, ferric carbonate, and aluminium hydroxide, and con- 
taining the whole of the phosphoric acid, is collected, washed, and 
then dissolved in dilute nitric acid. This solution is evaporated 
to dryness, silica is separated by filtration, and the phosphoric 
acid in the filtrate is estimated by the molybdate method. 

W. P. 8. 
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Analysis of Granules of Arsenious Acid and of Sodium 
Arsenate. M. Francois and E. Lasausse (J. Pharm. Chim., 1915, 
[vii], 11, 226—237).—In the case of arsenious acid, the granules 
(at least 50, preferably 100) are counted, weighed, and heated in 
a conical flask, on a water-bath, for three hours with 20 c.c. of 
nitric acid (D 1°38). It is then diluted with 20 c.c. of water, made 
alkaline with strong ammonia, and filtered if necessary. Magnesia 
mixture (20 c.c.) and ammonia (20 ¢.c.) are then added, and the 
solution left for three days. The precipitate of ammonium mag- 
nesium arsenate is washed by decantation, collected on a filter, 
dried at 100°, and weighed. 

As sodium arsenate contains less arsenic, it is necessary to 
employ at least 100 granules, which are heated with 40 c.c. of 
nitric acid. Otherwise, the method is the same as for arsenious 
acid granules. N. H. J. M. 


Detection and Estimation of Arsenic in Organic Compounds 
and in Mixtures Containing Organic Matter. L. Bartue (Bull. Soc. 
pharm. Bordeaux, 1914, 340; from J. Pharm. Chim., 1915, [vii], 11, 
245—246).—Bressanin’s reaction seems to be as sensitive as that 
employed by Bougault. In toxicological examinations, it is 
desirable to destroy the organic matter by heating the substance 
(0°5 gram) for two hours only with strong sulphuric acid 
(25—30 c.c.). N. H. J. M. 


Estimation of Boron in Iron. J. M. Linocren (J. Amer. 
Chem. Soc., 1915, 3'7, 1137—1139).—The method of estimating 
boric acid described by Wherry (A., 1909, ii, 92) has been applied 
to the estimation of small quantities of boron in iron. 

The iron is dissolved in a mixture of equal parts of concentrated 
hydrochloric and nitric acids and water, and the iron is precipi- 
tated by means of calcium carbonate. The precipitate is collected, 
mixed with asbestos fibre in order to facilitate washing, washed 
eight or ten times with hot water, and the filtrate titrated with 
0°1N-alkali hydroxide in presence of mannitol and _phenol- 
phthalein. The method gives satisfactory results. KE. G. 


The Detection of Carbon Dioxide, Especially in a Mixture 
of Carbonate and Sulphite. Junius Px rersen (Zeitsch. anorg. Chem., 
1914, 88, 234—236).—The substance is placed in a vessel with 
delivery tube, and is covered with hydrochloric acid, a little zinc 
being added. The hydrogen carries the other gases with it into 
the absorbing apparatus. The first washing flask contains 3% 
hydrogen peroxide, and the second lime-water. For mixtures 
which evolve chlorine, potassium iodide is used in place of hydrogen 
peroxide. C. H. D. 


Carbonic Acid in Mineral Waters Considered from the 
Analytical Standpoint. Ramén Liorp y Gampoa (Anal. Fis. Quim., 
1915, 13, 238—252).—A review of the methods employed in the 
estimation of carbon dioxide in mineral waters, and a discussion 
of the results obtained in specific instances. A. J. W. 
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Estimation of Carbon Dioxide in Baking Powder and 
Carvonates. H. W. Brupaker (J. Jnd. Eng. Chem., 1915, 7, 
432—433).—The carbon dioxide is liberated from the baking- 
powder by treating the latter with saturated sodium chloride solu- 
tion, and the gas is collected and measured over saturated sodium 
chloride solution. In the estimation of carbon dioxide in 
carbonates, the decomposition of the carbonate is effected by hydro- 
chloric acid saturated previously with carbon dioxide, in order to 
obviate any correction for the quantity of gas dissolved by the 
acid. W. P. 8. 


Estimation of Carbonic Acid in Self-Raising Flours 
and Baking Powders. T. Macara (Analyst, 1915, 40, 272—275) — 
For the valuation of baking-powders and similar preparations, the 
author suggests that the “apparent” available carbon dioxide 
should be estimated, and he defines this as the amount of carbon 
dioxide evolved on boiling with water for thirty minutes, that is, 
the carbon dioxide liberated by the action of the acid ingredient 
of the powder, together with 25% of the carbon dioxide present 
in the excess of sodium hydrogen carbonate (when boiled with 
water for thirty minutes; sodium hydrogen carbonate yields 
25°58% of the total carbon dioxide present). For the estimation, 
5 grams of the baking-powder are treated in a flask with 100 c.c. 
of alcohol, 100 c.c. of water, and 100 c.c. of liquid paraffin, a 
few pieces of pumice are added, and the mixture is boiled for 
fifteen minutes, the liberated carbon dioxide being absorbed in an 


excess of barium hydroxide solution; 500 c.c. of boiling water are 
then added to the flask, the boiling is continued for a further 
fifteen minutes, the excess of barium hydroxide is neutralised, and 
the barium carbonate titrated. Ww. F. &. 


Estimation of the Composition of Mixtures of Argon and 
Nitrogen by means of Liquid Air. L. Hampurcer and 
H. Finrpro Izn (Zeitsch. angew. Chem., 1915, 28, 75—76) —The 
method depends on a measurement of the difference in vapour 
pressure of pure argon and the nitrogen-argon mixture in a sort of 
differential vapour-pressure thermometer, the bulbs of which com- 
municate at the base with a mercury reservoir, and at the apex 
are drawn out into narrow tubes, leading through a mercury seal 
to two fine metal tubes immersed in liquid air. One of the bulbs 
is permanently filled with pure argon, the other is connected 
through a three-way tap to a high vacuum pump and to the 
nitrogen-argon gas-holder through a glass spiral placed in a cooling 
bath at about —80° to condense water vapour, etc. After this 
bulb has been exhausted, the gas is let in, and partial condensa- 
tion occurs in the metal tubes cooled by the liquid air. A differ- 
ence in level of the mercury in the two bulbs of the thermometer 
results, proportional to the amount of argon in the mixture. The 
apparatus is calibrated by making observations with gaseous mix- 
tures of known argon content, and subsequent estimations can be 
relied on to an accuracy of 0°5%, which is quite sufficient for pur- 
poses of works’ control. G. F. M. 
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Practical Methods for the Estimation of Radium. I. 
Interchangeable Electroscope and its Use. 8. ©. Linp 
(J. Ind. Eng. Chem., 1915, '7, 406—410).—The instrument described 
is constructed in two easily detachable parts; the upper part, con- 
sisting of the telescope and leaf electroscope, may be transferred 
to any number of discharge chambers. The latter consist essenti- 
ally of a brass cylinder provided with glass taps at the top and 
bottom, and contain a brass electrode suspended from a rod which 
is screwed through the top and touches a spring connected with 
the leaf system. The upper part of the apparatus comprises a 
brass cylinder containing the leaf system ; the ends of this cylinder 
are closed by mica sheets, inside which are iron gauze sheets to 
carry off any stray electrical discharge. A charging device for the 
electroscope is fitted at the side of the cylinder, whilst the tele- 
scope screws into one end of the latter. The original should be 


consulted for the exact details of construction of the apparatus. 
W. FP. &. 


Separation of the Alkaline-earth Metals and _ the 
Alkalis. Roxpert Gitmour (Chem. News, 1915, 111, 217).—The 
following method is suggested for the qualitative analysis of the 
metals of groups IV and V. From the solution of the carbonates 
of barium, strontium, and calcium in acetic acid, barium is re- 
moved by the addition of potassium chromate. From the filtrate, 
strontium and calcium are reprecipitated as carbonates by the 
addition of ammonium carbonate, and again dissolved in acetic 
acid. After rendering alkaline with ammonia, the solution, which 
should not occupy more than 4—5 c.c., is divided into two parts. 
In the one, strontium is detected by the addition of calcium 
sulphate, and in the other the presence of calcium is manifested 
by the white precipitate of calcium potassium ferrocyanide, 
obtained by adding an equal volume of saturated potassium ferro- 
cyanide solution, strontium giving no such precipitate. In the 
group IV filtrate, magnesium is detected by adding, after concen- 
tration to 10 c.c., 5 c.c. ammonium carbonate and 15 c.c. alcohol, 
when a precipitate of MgCO,,(NH,).CO, forms after some minutes. 
Sodium and potassium are detected in the filtrate in the usual way. 

G. F. M. 


Water Analysis. Rapid Hstimation of Magnesium in 
Presence of Calcium by Titration. Vicror FRoporse 
(Zettsch. anorg. Chem., 1914, 89, 370—376)—Two hundred c.c. 
or more of the water are heated to boiling, a drop of methy]l- 
orange is added, and slightly more than the necessary quantity of 
concentrated oxalic acid solution, followed by sufficient 50% 
potassium hydroxide to change the colour to yellow. The liquid 
should become red again on cooling. Five drops of phenol- 
phthalein solution are then added, followed by sufficient W/10- 
potassium hydroxide to produce a slight pink coloration. This 
end-point must be reached exactly, if necessary by repeating. The 
liquid is now titrated with N/10-potassium palmitate (Blacher, 
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Griinberg and Kissa, A., 1913, ii, 153) until the colour is distinctly 
ink. The exact neutralisation must be carried out immediately 
before the titration with palmitate. 
Many analyses are given. C. H. D. 


Separation of Magnesium from Lithium by means of 
Ammonium Carbonate in Alcoholic Solution. J. Gray 
DinwippiE (Amer. J. Sci., 1915, [iv], 39, 662—664).—The magnesium 
is precipitated from its 50% alcoholic solution by means of ammon- 
ium carbonate. Twenty-five c.c. of an aqueous solution containing 
magnesium and lithium chlorides are mixed with 25 c.c. of 93% 
alcohol, and 50 c.c. of an alcoholic ammonium carbonate solution 
are added (this solution is prepared by mixing 1500 c.c. of satu- 
rated aqueous ammonium carbonate solution with 300 c.c. of con- 
centrated ammonia and 1900 c.c. of 93% alcohol, and filtering off 
the precipitated ammonium carbonate). The precipitate is then 
collected, redissolved in the minimum quantity of hydrochloric 
acid, the solution is diluted to 10 c.c., and treated with 15 c.c. of 
alcohol and 50 c.c. of the ammonium carbonate solution. The 
precipitate now obtained is collected, washed with the ammonium 
carbonate solution, ignited, and weighed as magnesium oxide. 

W. P.S. 


Method for the Estimation of Copper in Commercial 
Copper Sulphate. Geore Incze (Zeitsch. anal. Chem., 1915, 54, 
252—255).—The copper sulphate solution is treated with an excess 
of thiosulphate solution containing thiocyanate; the copper 
sulphate is thus reduced and precipitated as cuprous thiocyanate, 
and the excess of thiosulphate is then titrated. The reactions 
proceed according to the equations ; 

8CuSO, + Na,S,O, + 5H,O =4Cu,SO, + Na,SO, + 5H,SO, 
and 4Cu,SO,+8NH,CNS=8CuCNS+4(NH,),SO,. The _ thio- 
sulphate solution is prepared by dissolving 19°878 grams of the 
salt and 8 grams of ammonium thiocyanate in 1 litre of water; 
the iodine solution used for the titration of the excess of the thio- 
sulphate contains 1°0178 gram of iodine and 5 grams of potassium 
iodide per litre. Ten grams of the copper sulphate are dissolved 
and diluted to 500 c.c.; 50 c.c. of this solution are treated with 
52 c.c. of the thiosulphate solution, starch solution is added, and 
the mixture titrated with iodine solution. The percentage 
quantity of copper sulphate in the sample is found by deducting 
20 from the number of c.c. of iodine solution required for the 
titration, and dividing the remainder by 5. The presence of iron 
salts in the copper sulphate does not interfere with the estimation. 
WwW. F. & 


Separation of Manganese as Manganous Sulphide from 
Alkali and Alkaline-earth Metals. V. M. Fiscner (J. Russ. 
Phys. Chem. Soc, 1914, 46, 1519—1526).—The separation of 
manganese as sulphide by precipitation with an alkali sulphide in 
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presence of ammonia and ammonium chloride is attended with 
difficulty, the precipitate being usually amorphous, troublesome to 
filter and wash, and readily oxidisable in the air. Conversion of 
the precipitate by prolonged boiling into the green form, which is 
easily manipulated and does not undergo oxidation, may be accom- 
panied by precipitation of the alkaline-earth metals as carbonates 
as a result of absorption of carbon dioxide from the air. The 
methods recommended for obtaining the green sulphide without 
heating the solution are uncertain in their results. The author, 
having determined the conditions under which the green sulphide 
may invariably be obtained in the cold (this vol., ii, 462), gives 
the following method for separating manganese as sulphide from 
solutions containing metals of the alkalis and alkaline earths. 

To 100—200 cc. of the liquid are added 5—15 grams of 
ammonium chloride and 50—60 c.c. of ammonia solution 
(D'™ 0°895); the solution should remain perfectly clear. From a 
dropping funnel with an orifice-0°75 mm. in diameter, 50—100 c.c. 
of ammonium hydrogen sulphide solution, freshly prepared from 
2°5% ammonia solution, are slowly added, the addition occupying 
ten to fifteen minutes, and the vessel being meanwhile constantly 
and vigorously shaken. Conversion of the flesh-coloured man- 
ganese sulphide into the green variety proceeds during the addition 
of the precipitant, and, when it is not immediately completed, the 
Erlenmeyer flask should be corked; the change occupies from a 
quarter to one and a-half hours, according to the proportion of 
ammonium chloride present and the rapidity of the precipitation. 
When all the precipitate is green, the liquid is diluted to 
500—700 c.c. with cold, recently boiled water, and filtered. The 
precipitate is washed with dilute ammonium hydrogen sulphide 
solution containing a little ammonium chloride, and is subsequently 
either heated with sulphur in a current of hydrogen and weighed 
as sulphide, or dissolved in dilute hydrochloric acid and converted 
into phosphate. This method yields very accurate results, and, as 
it is not affected by the presence of ammonium acetate, it is applic- 
able after the removal of the iron by the acetate method. 

When sufficient ammonia is present, and the precipitation is 
effected slowly, it becomes unnecessary to convert the rose-coloured 
into the green sulphide, since the former is then obtained in a 
dense form, which can be readily filtered and washed, and does 
not undergo oxidation. In this case, ‘the following quantities 
should be used: 150—200 c.c. of solution, 5—10 grams of 
ammonium chloride, 50—75 c.c. of ammonia solution, and 75—100 
e.c. of the cold ammonium hydrogen sulphide solution. When 
diluted with 500—1000 c.c. of cold, boiled water, the precipitate 
usually settles rapidly, leaving the supernatant liquid clear, filtra- 
tion, etc., may then be carried out immediately. If, however, the 
liquid remains turbid, the precipitate is allowed to change into 
the green form before filtration. Either procedure gives excellent 
results, which are not affected by the presence in the solution of 
hydroxylamine hydrochloride (loc. cit.). 

Preliminary experiments indicate that a modification of the 
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above method of precipitating manganous sulphide may be 
employed in the microchemical estimation of manganese. 


T. H. P. 


Apparatus for the Reduction of Iron Solutions by 
Metallic Aluminium. C. L. Scnumann (J. Ind. Eng. Chem., 
1915, 7, 431)—For the reduction of ferric salt solutions, a piece 
of aluminium chain made from heavy aluminium wire may be 
employed ; the chain is attached to a length of glass rod, so that 
it may be removed from the solution when reduction is completed. 
The chain should be weighed before and after use in order that 
a correction may be made for the amount of iron present in the 
aluminium. W. P.S. 


New Sensitive Reaction for, and a Colorimetric Method of 
Estimating, Irou. L, A. Tscuucarv and B. P. OrRELKIN (J. Russ. 
Phys. Chem. Soc. 1yl4, 46, 1874—1876; Zertsch. anorg. Chem., 
1914, 89, 401—404).—This reaction depends on the formation of 
a coloured oximine when a solution containing a ferrous compound 
is treated with dimethylglyoxime, a-benzildioxime, etc. (A., 1905, 
i, 743). With ferric salts, or even with very dilute solutions of 
ferrous salts, a reducing agent is required, hydrazine being the 
most suitable for this purpose. To the solution to be tested for 
iron in the ionic condition are added, successively, a small quantity 
of hydrazine sulphate, excess of ammonia solution, and an alcoholic 
solution of dimethylglyoxime. The solution is heated to boiling 
and then cooled. A faint, but distinct, rose-red coloration is 
obtained in presence of 1 part of iron per 100,000,000 of solution. 
The presence of alkali metals and magnesium in amount one 
hundred times that of the iron does not interfere with the reaction, 
which is, however, diminished greatly in_ sensitiveness by 
aluminium or zinc. 

For the estimation of the iron, the procedure is as follows. One 
hundred c.c. of the solution, mixed with 1 gram of hydrazine 
sulphate and 5 c.c. of saturated, alcoholic dimethylglyoxime solu- 
tion, are heated to boiling in a round flask, and 10 c.c. of 25% 
ammonia solution then added. The liquid is next boiled for thirty 
seconds, and afterwards rapidly cooled under the tap. A test 
solution containing a known proportion of iron is treated in an 
exactly similar manner, the two solutions being then made up to 
a definite volume, say 125 c.c., and compared in the colorimeter 
in the usual way. 

This method admits of the estimation of 0°1—1 mg. of iron 
with an accuracy of 0°5%; when the iron is accompanied by the 
aundredfold quantity of magnesium, the error of the estimation 
does not exceed 1%. tT. B. P. 


Estimation of Free Acid and of Oxychloride (in Ferric 
Chloride Solution). G. Romign (Amer. J. Pharm.. 1915. 87, 
245—248).—Two c.c. of the ferric chloride solution are added to 
50 e.c. of water. containing 0°5 gram of a mixture consisting of 
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1 gram of cupric chloride and 49 grams of soluble starch, and 
N/1-thiosulphate solution is added (5°5 c.c. for the U.S.P. ferric 
chloride solution and 9 c.c. for that prescribed in the Nether- 
lands Pharmacopeia). Methyl-orange is now added; if the mix- 
ture shows an acid reaction it is titrated with 4/10-sodium 
hydroxide solution; if alkaline, the test is repeated after the 
addition of 1 c.c. or more of W/10-hydrochloric acid to the ferric 
chloride solution before the other reagents are introduced. The 
author is of opinion that 2 c.c. of ferric chloride solution should 
require not more than 1:2 c.c. of V/10-sodium hydroxide solution ; 
if the solution is alkaline in reaction, the addition of 1 c.c. of 
N /10-hydrochloric acid should render it acid. W. P. &. 


Ferrous Sulphate Method for the MHstimation of 
Vanadium in Steel. Grorce T. Dovenerty (J. Jud. Eng. Chem., 
1915, 7, 419—420).—A quantity of 2—4 grams of the drillings 
is boiled with 60 c.c. of water and 10 c.c. of concentrated sulphuric 
acid, 40 c.c. of nitric acid (D 1°2) are then added, and the solution 
is boiled for ten minutes. After cooling, 60 c.c. of dilute sulphuric 
acid are added, the mixture is diluted to 450 c.c., 3 cc. of 1% 
potassium ferricyanide solution are added as indicator, and the 
solution is titrated with NW /20-ferrous ammonium sulphate solu- 
tion ; 0°4 c.c. is deducted from the quantity of ferrous ammonium 
sulphate solution used. This correction is independent of the 
weight of the sample taken, the presence of chromium, and of the 
carbon content up to 0°5%. In the case of steels containing more 
than 0°5% of carbon, the method is modified by treating the solu- 
tion, immediately after the boiling with nitric acid, with 60 c.c. 
of dilute sulphuric acid and 5—8 grams of ammonium per- 
sulphate; the mixture is boiled for fifteen minutes, cooled, and 
titrated as described. Under these conditions, the correction is 
0°5 c.c. for steels containing 0°6—0°7% of carbon, and 0°6 c.c. 
for 0°9—1°25% of carbon. W. P. 8S. 


Estimation of Quinquevalent Vanadium by means of 
Sodium Thiosulphate. G. O. OBERHELMAN (Amer. J. Sct., 1915, 
[iv], 39, 530—534).—Vanadic acid may be titrated with sodium 
thiosulphate solution, the reaction proceeding according to the 
equation: V,0O,;+2Na,S,0,+ 2HCl=V,0, + Na,S,0, + 2NaCl+ H,0. 
Trustworthy results are, however, obtained only under the follow- 
ing conditions as to concentration of acid, excess of thiosulphate, 
etc. The vanadate solution is diluted to 400 c.c., 5 mg. of crystal- 
lised copper sulphate and 1°5 c.c. of 32% hydrochloric acid are 
added, and NV /10-thiosulphate is run in, with constant stirring, until 
an excess of 7°5 c.c. is present. After some time, and when the 
colour of the solution has changed to sky-blue, potassium iodide is 
added in the proportion of 0°1 gram for each 100 c.c. of solution, 
and the excess of thiosulphate is titrated with W/10-iodine solu- 
tion, using starch as indicator. When the amount of vanadate to 
be estimated is not known, a preliminary titration, using 20 mg. 
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of copper sulphate, will give information as to the proper adjust- 
ment of the excess of thiosulphate needed in the actual estimation. 
W. P. 8. 


Estimation of Columbium in Presence of Tantalum, and 
some Reactions of Tantalum Compounds. ArtHur G. LEvy 
(Analyst, 1915, 40, 204—217)—A volumetric method for the 
estimation of columbium is described, and is based on the fluoride 
method of Osborne (A., 1886, 393). The mixed oxides of 
columbium and tantalum are dissolved in 7 c.c. of hydrofluoric 
acid, the solution evaporated to dryness, and the residue fused. 
The mass is transferred to a flask with the aid of 20 c.c. of water, 
40 c.c. of hydrochloric acid are added, the columbium reduced by the 
addition ot 10 grams of zinc, the solution then diluted with a 
mixture of 270 c.c. of water, 10 c.c. of sulphuric acid and 20 c.c. 
of a saturated sodium phosphate solution, and titrated with 
NV /10-potassium permanganate solution. The reduction only goes 
as far as an oxide, Cb,0,,, and each c.c. of V/10-permanganate 
solution is equivalent to 0°00834 gram of Cb,0;. It is shown that 
large losses of tantalum are caused by dissolving tantalum oxide 
in hydrofluoric acid and igniting the residue obtained on evapor- 
ating the solution to dryness, by igniting potassium tantalum 
fluoride with excess of potassium fluoride, and by igniting mixtures 
of tantalum oxide and ammonium fluoride. W. P. S$. 


The Analysis of Platinum. fF. Mytius and A. MazzuccHe.ii 
(Zeitsch. anorg. Chem., 1914, 89, 1—38)—For the puritication of 
platinum, conversion into sodium platinichloride is recommended. 
The salt contains an excess of sodium chloride, which is removed 
by drying at 120°, and dissolving in two parts of cold, absolute 
alcohol, in which the chloride is insoluble. By filtering into a 
volume of water equal to 15% of the alcohol, the platinichloride is 
precipitated as pure crystals, Na,PtCl,,6H,O. The small quantity 
in solution is recovered by evaporation after acidifying with 
hydrochloric acid. The salt may be heated in hydrogen or reduced 
by means of pure hydrazine hydrochloride. 

The qualitative reactions of the six platinum metals, in solutions 
containing 1 gram of metal per litre as chloride, are tabulated. 
The colour of the solutions is compared with that of other chlorides. 
A complete scheme of qualitative separations is described, com- 
prising the six platinum metals, with silver, gold, copper, and 
iron. 

The quantitative procedure is different for commercial and 
highly purified platinum. In order to distinguish the two classes, 
0'l gram of the metal is dissolved and evaporated to dryness with 
01 gram of sodium chloride, dissolved in 10 c.c. of water, and 
heated with about 0°02 gram of sodium carbonate. After cool- 
ing, one or two drops of sodium hypochlorite solution are added, 
and the solution is again warmed. Should the solution remain clear 
orange-yellow, the metal is highly purified, whilst the commercial 
quality yields a dark solution, which deposits a bluish-black precipi- 
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tate. This precipitate contains practically the whole of the impuri- 
ties, including the gold, which is not precipitated when alone. The 
same method may be applied to that portion of a platinum ore 
which is soluble in aqua regia. 

For an approximate analysis of commercial platinum, 10 grams 
of metal suffice, but for an accurate analysis of the purified metal 
as much as 100 grams must be used. Silica vessels are used for 
solution, and the precipitation by sodium hypobromite is per- 
formed in a platinum basin. After collecting this precipitate, the 
filtrate is boiled with alcohol, when a further small precipitate may 
be obtained. A complete scheme of separation is given. The pre- 
cipitate of oxides is dissolved, precipitated as ammonium double 
chlorides, and gold and copper precipitated from the filtrate as 
sulphides. Rhodium is left in the sulphide filtrate, and estimated 
colorimetrically. If present in larger quantities, the rhodium, 
after separation, always contains iridium. [Iron is also present in 
this solution, and is precipitated as hydroxide, and nickel or cobalt 
as sulphide. 

The double ammonium chlorides are strongly ignited, and 
digested with a mixture of 1 part of aqua regia and 3 parts of 
water. Nearly all the iridium remains in the residue. Palladium 
is precipitated from the solution as sulphide. Ruthenium, if pre- 
sent, is in the iridium residue, which may be fused with potassium 
hydroxide and nitrate in a gold crucible. The solution in water 
deposits blue iridium oxide; ruthenium, indicated by a green 
coloration, is estimated by treatment with sodium hypochlorite and 
distillation in chlorine. 

For purified platinum, the sodium platinichloride is repeatedly 
recrystallised from a 1% solution of sodium carbonate. The 
mother liquor, after removal of 95 to 99% of the platinum, may 
be treated as above, or ammonium chloride may be added to re. 
move the remaining platinum, with some iridium, the other impuri- 
ties being precipitated by passing hydrogen sulphide through the 
hot solution for several hours. Heraeus’ purified platinum con- 
tains about 0°01% of total impurities. C. H. D. 


Separation of Palladium from Tin by Electrolytic 
Deposition of the Palladium. A. Gursrer, C. Feiner, and 
R. Emstanper (Zeitsch. anal. Chem., 1915, 54, 208—213).—A 
solution containing the two metals is poured into a mixture of 
25 ¢.c. of 2N-sulphuric acid and 500 c.c. of water; after some time, 
the mixture is heated at 65°, and submitted to electrolysis at this 
temperature. A current of 1°25 volt and 0°25 ampere is employed ; 
the cathode consists of a semicircular piece of platinum gauze, 
and a platinum spiral forms the anode. The electrolyte is stirred 
by a glass screw placed between the electrodes, and rotated at 
2400 revolutions per minute. After the palladium has been de- 
posited, the solution is boiled with the addition of ammonium 
nitrate, and the tin oxide collected (compare Amberg, A., 1904, 
ii, 593; Wohler and Sprengel, A., 1911, ii, 338). W. P. 8. 
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Separation of Palladium from Tin by means of Dimethyl- 
glyoxime. A. Gurpier and C. Feriner (Zeitsch. anal. Chem., 
1915, 54, 205—-208).—The method depends on the precipitation 
of palladium from its acid solution by dimethylglyoxime ; tin salts 
do not yield an insoluble compound with this reagent. The metals 
are dissolved in aqua regia, and the solution, containing hydro- 
chloric acid, but no free chlorine, is diluted to 150 c.c., heated on 
a water-bath, and treated with a 1% dimethylglyoxime solution. 
The heating is continued for one hour after the precipitate has 
settled and the addition of more of the reagent produces no 
further turbidity; the mixture is then cooled, the precipitate 
collected on a filter, washed with dilute (not more than 2%) hydro- 
chloric acid, dried, and ignited at first in contact with air and 
then in an atmosphere of hydrogen. The tin may be estimated 
in the filtrate. ww. F. &. 


Estimation of Methyl Alcohol in Presence of Ethyl 
Alcohol. G. Crcin Jones (Analyst, 1915, 40, 218—221).—1n 
the modification of Denigés’ method, described by Simmonds (A., 
1912, ii, 208), small variations in the experimental conditions have 
a decided effect on the results obtained. The method is, however, 
capable of detecting the presence of 0°1% of methyl alcohol in 
ethy! alcohol, and of estimating proportions of about 1% with an 
error not exceeding 1 part in 20 if 5 c.c. of 2% potassium per- 
manganate solution are used for the oxidation in place of the 
2°5 ¢.c. prescribed by Simmonds. The quantity of sulphuric acid 
added with the permanganate, within the limits 0°1 and 0°3 c.c., 
is of little effect, but the subsequent addition of acid must be as 
nearly as possible the same in any one set of experiments. The 
composition of the Schiff’s reagent is of importance; it should be 
prepared by dissolving 0°2 gram of magenta-base in 10 c.c. of 
freshly made, saturated sulphur dioxide solution, and, aiter 
twenty-four hours, diluting the solution to 200 c.c. Five c.c. of 
the reagent are used for each test; if the quantity is increased 
to 10 e.c., the acid concentration is so much reduced that even 
acetaldehyde from ethyl alcohol develops a coloration. 

W. P. S. 


Estimation of Certain Groups in Phosphatides. Mary 
Lovise Foster (J. Biol. Chem, 1915, 20, 403—413),—The 
proportion of glycerol in lecithin and other phosphatides is esti- 
mated by heating the substance in a Zeisel apparatus with 
ammonium iodide and hydriodic acid at 120° in a paraffin bath, 
whereby isopropyl iodide is quantitatively evolved, and is estimated 
by alcoholic silver nitrate in the usual way. If alkyl groups are 
also present in the phosphatide, raising the temperature to 
180—190° leads to their evolution as methyl or ethyl iodide, but 
trials with choline chloride showed that the reaction is not quanti- 
tative. The method affords a means of differentiating between the 
glycerol and alkyl groups of phosphatides, and indicates, for ex- 
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ample, the absence of methyl or ethyl groups in kephalin, which 
is in harmony with MacArthur’s observations on the absence of 


choline and neurine in the kephalin molecule (A., 1914, i, 1197). 
H. W. B. 


Bromine Method of Estimating Phenol. W. VeERsreLp (Analyst, 
1915, 40, 281—283).—The phenol solution is titrated with a hypo- 
bromite solution, prepared by saturating 250 c.c. of NV /5-sodium 
hydroxide solution with bromine, boiling the mixture to expel the 
excess of bromine, and diluting it to 1 litre; 100 c.c. of this solu- 
tion are used for each 1 c.c. of 5% phenol solution or its equiva- 
lent. For the estimation, the phenol solution, containing approxi- 
mately 0°05 gram of phenol, is placed in a 1000 c.c. stoppered 
flask, and 50 c.c. of water are added, followed by 5 c.c. of con- 
centrated hydrochloric acid and 100 c.c. of the hypobromite solu- 
tion. After fifteen minutes, 20 c.c. of 10% potassium iodide solu- 
tion are added; this is allowed to react for five minutes, the 
mixture then diluted to 400 c.c., and the liberated iodine is titrated 
with WV/10-thiosulphate solution. A control is made at the same 
time, using the quantities of reagent mentioned, but without the 
phenol. The difference between the number of c.c. of W/10-thic- 
sulphate solution used in the control and the test multiplied by 
0°156746 gives the percentage quantity of phenol in the solution 
if 1 c.c. of the latter was taken for the estimation. Wi we 


Mutarotation of Phenylosazones of Pentoses and Hexoses. 
P, A. Levene and F. B. La Force (J. Biol. Chem., 1915, 20, 
429—431).—The melting points of the purified osazones at a rate 
of heating of about four to five seconds per 1° are as follows: 
altrose 178°, J-arabinose 166°, galactose 201°, dextrose 208°, 
gulose 168°, d-xylose 164°, all with decomposition at the same, or 
slightly higher, temperature. The optical rotations of the same 
osazones in Neuberg’s pyridine-alcohol mixture (0°1 gram of sub- 
stance in 5 c.c.), measured (i) soon after the preparation of the 
solution, and (ii) after twenty-four hours, have also been deter- 
mined: altrose, (i) —0°40, (ii) —0°29; /arabinose, (i) +0°55, 
(ii) +0°30; galactose, (i) +0°80, (ii) +0°34; dextrose, (1) —0°62, 
(ii) —0°35; gulose, (i) +0°07, (ii) +0°50; d-xylose, (1) —0°09, 
(ii) —0°43. All the observations were made in a 0°5-dem. tube 
with sodium light. H. W. B. 


Volumes Occupied by Standard Solutions at Different 
Temperatures. H. Pewter (Ann. Chim. anal., 1915, 20, 
97—99).—Ordinary volumetric solutions, and also sugar solutions 
containing up to 15% of sugar, have a coefficient of expansion 
which is approximately the same as that of water. The following 
are the volumes occupied by distilled water at various tempera- 
tures: at 4°, 1000°00 c.c.; at 10°, 1000°26 c.c.; at 15°, 1000°85 c.c. ; 
at 20°, 1001°75 ¢.c.; at 25°, 1002°95 c.c.; at 30°, 1004°25 c.c.; at 
35°, 1005°83 c.c. W. PB. &. 
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Extension of the Sugar Reduction-Table. N. ScHoor. 
(Chem. Weekblad, 1915, 12, 481—482. Compare A., 1912, i, 
750).—A table showing the reducing power of galactose, mannose, 


arabinose, xylose, and rhamnose towards Fehling’s solution. 
A. J. W. 


Detection of Small Amounts of Sugar by Formation of 
Formaldehyde and the Substances in the Urine which 
Form Formaldehyde. FE. Sarkowsk: (Zeitsch. physiol. Chem., 
1915, 98, 432—446).—The method described permits the detection 
with certainty of 0°2% dextrose in urine. After a preliminary 
treatment with lead acetate, the dextrose is precipitated from the 
urine by excess of lead acetate and ammonia. The precipitate is 
dissolved in hot acetic acid, and the dextrose oxidised to form- 
aldehyde by potassium permanganate in sulphuric acid solution 
(see Rosenthaler, A., 1914, i, 249). Leach’s test, as modified by 
Salkowski (this vol., ii, 190), is then applied. Attempts to 
simplify the procedure were unsuccessful. 

Potassium permanganate in acid solution produces formaldehyde 
from creatinine and other, unrecognised substances in normal urine, 
but not from urea, uric acid, or purine bases. H. W. B. 


Colorimetric Method for the Detection of Oxalic Acid 
and Manganese. J. F. Sacner (Chem. Zeit., 1915, 39, 319).— 
When a manganous salt solution is treated with a drop of sodium 
hydroxide solution, and oxalic acid solution is then added slowly, 
a red coloration is obtained at the moment when sufficient of the 
acid has been added to dissolve the manganese hydroxide. The 
reaction proceeds in the cold, and is not due to the formation of 
permanganate. The oxalic acid must not contain reducing sub- 
stances or tannin, but the reaction takes place in the presence of 
sulphates, nitrates, phosphates, acetates, citrates, tartrates, lactates, 
benzoates, salicylates and formates; only small quantities of 
formates should, however, be present. The test will detect the 
presence of 1 part of oxalic acid in 5000 parts of solution, or 1 part 
of manganese in 200,000. W. P. S. 


Estimation of Resins in Hops. J. Scumiwrt, O. Wine, 
and J. P. H. Jensen (Compt. rend. Lab. Carlsberg, 1914, 11, 
116147).—The y-resin of hops is not valueless, as hitherto sup- 
posed ; it gives a taste to the wort, and helps the precipitation of 
the proteins. 

The resins of hops which are soluble in cold ethyl ether are not 
equally bitter, the relation between the bitterness of the different 
resins being in the proportion a: 8: y=10:7:4. The total resin 
thus extracted, and estimated by titration, indicates approxi- 
mately, however, the bitterness value of the hops. 

Methods hitherto employed, in which so-called soft resins are 
separated from the hard resin, give misleading results. 

In the method now employed, about 5 grams of pulverised hops 


' (=about 25 ¢.c.) are transferred to a weighed 300 c.c. Erlenmeyer 
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flask, dried for twenty-four hours in a vacuum at 35°, cooled over 
sulphuric acid, and again weighed. It is then treated with 150 
c.c. of dry ether free from alcohol, and frequently shaken during 
an hour. It is then filtered, washed with about 100 c.c. of ether, 
and titrated with 0°05N-potassium hydroxide in 93% alcohol, using 
six to eight drops of a 1% solution of phenolphthalein in 93% 
alcohol. The amount of resin is calculated by dividing twice 
the number of c.c. of 0°05N-alkali required by the dry weight of 
the hops. N. H. J. M. 


Recent Advances in the Analysis and Evaluation of 
Rubber and Rubber Goods. Purp Scuiprowitz (Analyst, 
1915, 40, 223—-233).—A synopsis of the recent literature concern- 
ing the chemical and physical examination of caoutchouc and its 
manufactured products. The points dealt with in the case of 
crude caoutchouc are: composition, resins, nitrogenous substances, 
impurities, estimation of caoutchouc, estimation of moisture, 
physical and mechanical tests, vulcanisation tests, etc. Under 
vuleanised rubber, papers dealing with analysis, separation of 
minerals, starch, fibres, etc., estimation of sulphur and caoutchouc, 
and the examination of rubber goods, are discussed. W. P. 8. 


Reactions of Strophanthin from Strophantbus Kombé 
and Strophanthus Gratus. ©. Reicnarp (Pharm. Zentr.-h., 
1915, 56, 159—163, 174—-178).—The strophanthin obtained from 
Strophanthus Kombé is an amorphous, yellow powder, whilst that 
from S. Gratus occurs as colourless crystals. The former dissolves 
readily in 90% sulphuric acid, whilst the latter dissolves with 
difficulty. When treated with concentrated sulphuric acid, 
Kombé-strophanthin yields an intense green coloration, but Gratus- 
strophanthin remains unaltered; on heating, both mixtures yield 
a green coloration, which, in the case of Kombé-strophanthin, 
changes to grey-blue if the heating is not continued. Gratus- 
strophanthin dissolves in warm potassium dichromate solution, 
and yellow crystals are deposited when the solution is cooled; 
Kombhé-strophanthin behaves similarly, but the former crystals yield 
only a slight green coloration when treated with sulphuric acid, 
whilst the latter give a green coloration with dilute sulphuric 


acid. Reactions with many other reagents are also described. 
wae 


Creatine and Creatinine Estimations. The Occurrence of 
Creatine. J. Lucien Morris (J. Biol. Chem., 1915, 21, 201—208).— 
Precipitation of creatinine as creatinine potassium picrate is re- 
commended ; this does away with the interfering action of acetone 
substances and dextrose, which comes into play when the colori- 
metric method is used. The identity of creatine in the urine of 


children, post-partum women, diabetes, and starvation is estab- 
lished. W. mo & 
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An Apparatus for Projecting Spectra. H. Harrringe (J. 
Phystol., 1915, 49, 406—409).—The apparatus avoids some of the 
disadvantages of clder methods; a speetrum of wide dispersion and 
of great intensity is obtained. Briefly, it is a combination of a 
right-angled prism of light crown glass with a celluloid replica 
diffraction grating mounted on the hypotenuse. W. Dz. H. 


Measurements of Wave-length According to the Inter- 
national System in the Arc Spectrum of the Elements from 
Red to Infra-red (Lithium, Sodium, Potassium, Cesium, 
Rubidium, Calcium, Strontium, Barium, Zirconium, Lan- 
thanum, and Cerium). I. Joser Maria Eper (Chem. Zentr., 
1915, i, 1046).—The region of the spectrum investigated included 
the wave-lengths A 6400 to 48500 Angstrém units, and the for the 
most part unknown lines of the above elements in this region were 
measured as far as the known visible spectra. For the photographic 
record extra rapid plates sensitised with dicyanin were employed, 
and the light was condensed by means of two crossed rock crystal 
cylindrical lenses into a narrow band on the slit of the spectro- 
graph. By this means a relatively short exposure of three to 
twenty minutes was sufficient. G. F. M. 


The Arc Spectrum of Gold According to the International 
Normals. Marie Quincke (Zeitsch. wiss. Photochem, 1915, 14, 
249-—262).—Accurate measurements, recorded to 0°001 A., have 
been made of the lines in the are spectrum of gold between A 6693 
and A 2352. The character and relative intensity of each line are 
indicated, and the wave-lengths compared with those given by 
previous observers. The data are discussed in reference to the 
possible occurrence of constant differences in frequency, but the 
result is inconclusive. H. M. D. 


Measurements in the Arc Spectrum of Manganese According 
to the International Normals. Hans Fucus (Zeitsch. wiss. Photo- 
chem., 1915, 14, 239-—248, 263—280).—The wavelengths of lines in 
the are spectrum of manganese have been measured over the range 
\ 7070 to A2290. The relative intensities of the lines are indicated, 
and the wave-lengths, recorded to 0°001 A., are compared with the 
values obtained by previous observers. H. M. D. 


Measurements in the Spark Spectra of the Platinum Metals : 
Ruthenium, Rhodium, Palladium, Iridium, and Platinum in 
the Extreme Ultra-violet. Gustav Kai, (Chem. Zentr., 1915, i, 
302—303; from Sitewngsber. K. Akad. Wiss. Wien., 1914, 123, 
II., A.).—A dispersion curve was plotted with the help of known 
lines for the quartz spectrograph used. The wave-lengths of the 
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shortest new lines measured for the platinum metals were: Rh, 
1880°00 Angstrém units; Ru, 1874-94; Pt, 1866-46; Pd, 1858-51; 
Ir, 1852°21. The total number of lines of the platinum metals in 
the extreme ultra-violet measured by the author was 1,071, of 
which 690 were previously unknown. The measurements are given 
in tabular form. H. W. 


Observations on the Effect of the Electric Yield on the 
Spectral Lines. Sharp Separation of the Hydrogen Lines. 
J. Srark (Chem. Zenir., 1915, i, 592 ;. Nachr. K. Ges. Wiss. Gottingen, 
1914, 427—444).—The lack of sharpness of the hydrogen lines 
separated by the influence of an electric field (A., 1914, ii, 315) 
suggested that a separation into further components might be 
possible with stronger fields. Using an electrostatic field of 104,000 
volts per cm., this was found to be the case. The intensities of the 
individual components lay within much wider limits than in the 
Zeeman effect, and their darkening effects were not, therefore, all 
measured on the same plate, but the weakest and the strongest on 
two different plates, the intermediate lines serving for comparison. 
The distance between the components of each of the hydrogen lines, 
H,, Hg, etc., is proportional to the strength of the field. Several 
electrons are always concerned in the emission of even a single 
line of the series. G. F. M. 


Band Spectrum Associated with Helium. J. W. Nicnotson 
(Proc. Roy. Soc., 1915, [A], 91, 482—439).—A mathematical paper in 
which evidence is brought in further support of Fowler’s conclusion 
that the heads of the bands in the band spectrum of Goldstein 
and Curtis (A., 1913, ii, 539, 811) follow ordinary line-series laws. 
This mainly consists in showing that the doublet separations tend 
to zero at the limits of the series. Both the doublet series isolated 
by Fowler are strictly analogous to principal series in line spectra. 
The generalised Rydberg formula gives the most suitable repre- 
sentation of these series as well as of line series. J. F. 8. 


Application of Interference Methods to the Study of the 
Origin of Certain Spectrum Lines. Tuomas R. Merron (Proc. 
Roy. Soc., 1915, [A], 91, 421—431).—It has been shown by Buisson 
and Fabry that by measuring the limiting order of interference 
at which fringes can be observed for different radiations, the mass 
of the particle emitting the radiations can be calculated if the 
temperature is known. In the case of radiations at low pressures 
the limiting order of interference at which fringes may still be 
visible is expressed by the relationship V=K./M/T, where W is 
the limiting order of interference, K a constant having a value 
1:22 x 10°, M the atomic weight of the luminous particle, and 7 
the absolute temperature. The author has carried out a number 
of experiments on the radiations from calcium, barium, strontium, 
argon, and helium. The method adopted consisted in throwing a 
beam of light from the source by means of a lens on to the plates 
of a Fabry and Perot sliding interferometer, and the ring systems 
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were focussed by means of an achromatic lens on to the slit of a 
Hilger constant deviation spectrometer. The interferometer plates 
were then slowly separated until a point was reached at which the 
fringes were only just visible. From the separation of the plates 
at this point the value of V can be calculated. Measurements were 
made both visually and photographically. It is shown that the 
g line of calcium is due probably to calcium molecules (Ca,) of 
mass 80, whilst the H and X lines are due to calcium atoms. 
Strontium molecules are responsible for the line A=4607, and 
barium molecules for the line A=5535. It is also shown that the 
red spectrum of argon is due to atoms of mass 40, but the blue 
spectrum would appear to be due to particles of smaller mass; this 
result is probably to be explained by the presence of some cause 
other than the Doppler effect producing the broadening of the 
lines. The band spectrum of helium is also investigated. 


J. F. 8. 


Enhanced Series of Lines in Spectra of the Alkaline Earths. 
W. M. Hicks (Proc. Roy. Soc., 1915, [A], 91, 451—463).—A 
theoretical paper in which the relationships of the S, D, and F 
series for calcium, strontium, barium, and radium are discussed. 


J. F. S. 


Dissociation Spectra in the Visible and Ultra-violet Portion. 
A. pE Gramont (Ann. Chim., 1915, [1x], 3, 269—287).—A 1ésumé of 
work already published (compare A., 1907, ii, 517; 1908, ii, 645; 
1910, ii, 811; 1912, ii, 875; 1914, ii, 604). W. G. 


Constitution of Organic Compounds in Relation to their 
Absorption of Light. EK. C. C. Baty (J. Soe. Chem. Jnid., 1915, 
34, 393—399).—A paper read before the Liverpool section of the 
Society of Chemical Industry. Powerful arguments against 
Hantzsch’s theories are developed, and the author shows how the 
variations in colour and absorption of the salts of acids or bases 
can be explained by his own views as to the field of force around 
the molecule. J. C. W. 


The Ultra-violet Absorption of Certain Mono-derivatives of 
Benzene. CuristinE Strasser (Zeitsch. wiss. Photochem., 1915, 14, 
281—311).—The ultra-violet absorption spectrum of the vapours 
of a number of mono-substituted derivatives of benzene has been 
examined. The wavelength data for the absorption bands 
exhibited by benzaldehyde, benzonitrile, benzyl alcohol, benzyl ethy] 
ether, and benzoic acid show that the spectra of these derivatives 
are similarly constituted. The chief bands fall into “longitudinal ” 
series, which are characterised by a constant difference of frequency, 
the value of which varies from 94°0 to 97°0, according to the 
nature of the substituting atom or group. In addition, the spectra 
exhibit “lateral” series of bands, which differ in frequency from 
the bands of the “ longitudinal” series by a constant amount. This 
“lateral” difference varies very markedly with the nature of the 
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substituent, its value for bromobenzene being 2°8 (compare follow- 
ing abstract), whilst for benzaldehyde it is 15°3 and for benzo- 
nitrile 23°6. The “lateral” differences for benzyl alcohol, benzyl 
ethyl ether, and benzoic acid could not be determined on account 
of the diffuseness of the bands, but by comparison of the results 
with those obtained by Witte it is evident that this difference 
depends essentially on the nature of the substituent. H. M. D. 


Structure of the Ultra-violet Absorption Spectra of Benzene 
and its Mono-substituted Derivatives. Kupotr Witte (Zeitsch. 
wiss. Photochem., 1915, 14, 347—392).—Measurements have been 
made of the wave-lengths of the absorption bands in the spectrum 
afforded by the vapours of benzene, toluene, chlorobenzene, bromo- 
benzene, aniline, phenol, and anisole. As a result of improvements 
in manipulative details it is claimed that the errors attaching to the 
recorded data are probably not greater than +0°2 A.U. The 
relative intensities of the bands have also been estimated, for it 
would seem that this factor is of special importance in the charac- 
terisation of the spectra in question. 

The measurements indicate that the various spectra are of the 
same type. In all cases there are “longitudinal” series of bands 
which show a constant difference in frequency which varies only 
slightly, namely, from 92°2 for benzene to 96°4 for chlorobenzene. 
In addition to these bands, there are so-called “lateral” series, 
which differ in frequency from the members of the “longitudinal ” 
series by a constant which varies considerably with the nature of 
the substituting atom or group. The values recorded for the lateral 
differences are: Cl, 3°3; CH, 3°1; Br, 2°8; NH,, 15°7; OMe, 19°8; 
OH, 15°3. It is evident that these differences are highly sensitive 
to certain changes in the nature of the substituting group. Observa- 
tions made with iodobenzene, nitrobenzene, and benzoic acid afford 
no evidence of selective absorption in these derivatives. H. M. D. 


| Absorption Spectra.| The Mutual Influence of Hydroxyl 
and Carbonyl and Some Related Groups in the Ortho-position. 
H. D. Gress and D. 8. Prarr (Philippine J. Sci., 1913, 8, 33—47).— 
In order to ascertain whether the relative reactivity of the 
carbonyl group in related compounds can be correlated with the 
position and persistence of ultra-violet absorption bands, the 
authors have investigated the absorption spectra of phenol, o-cresol, 
o-hydroxybenzyl! alcohol, salicylic acid, and of the methyl ether of 
salicylic acid and methyl salicylate. The change in the spectrum 
brought about by the addition of alkali was also examined. The 
results are interpreted on the assumption that the absorption bands 
are to be ascribed to definite compounds. 

For comparison, the absorption spectra of benzyl alcohol, benzyl 
acetate, benzyl methyl ether, benzyl chloride, and methyl benzoate 
were also examined. The first four of these show the same band 
(1/A=3850), which lies in the benzene region of the spectrum. The 
persistence of the band decreases in the order in which the sub- 
stances are written. The absorption curve of methyl benzoate 
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is very similar, but it appears at greater dilution, and the head is 
shifted slightly towards the visible region (1/A=3700). 
H. M 


Absorption Spectra of o- and p-Nitrophenols and p-Nitroso- 
phenol. H. D. Gipss and D. S. Pratt (Philippine J. Sci., 1912, 7, 
|A], 371—380).—Photographic records of the absorption spectra 
have been obtained in a series of experiments with 0°001 molar 
solutions, varying in thickness from 2 to 32 mm., and containing 
varying quantities of sodium ethoxide. 

The band at 300 pp, which is exhibited by p-nitrophenol, shows 
no appreciable shift on the addition of alkali, but a new band 
makes its appearance at 405 pp. This band increases in persistence 
and breadth with the alkali concentration, whilst the band at 
300 pu is correspondingly reduced. 

Similar changes are shown on the addition of sodium ethoxide 
to an alcoholic solution of p-nitrosophenol, the head of the band 
which makes its appearance in alkaline solution being at 410 py. 

In the case of neutral or acid solution of o-nitrophenol two bands 
are observed at 270 and 345 pp respectively. The former is not 
greatly affected by the addition of alkali, but the latter gradually 
disappears, and a new band makes its appearance at 420 pp. 

The authors consider that the observed facts are opposed to the 
theory put forward by Baly, Tuck, and Marsden (T., 1910, 97, 
571), and attribute the changes in the absorption spectra on the 
addition of alkali to a difference in the structure of the free o- and 
p-nitrophenols and p-nitrosophenols, as compared with the structure 
of the corresponding salts. The former are supposed to have the 
benzenoid configuration, whilst the quinonoid structure is ascribed 
to the salts. H. M. D. 


The Absorption Spectra of Phenoquinone, 2: 5-Dianilino- 
p-benzoquinone, 2: 5-Dianilino-p-benzoquinoneapil,. and 2:5- 
Dianilino-p-benzoquinonedianil (Azophenine). D.S. Pratr and 
H. D. Gisss (Philippine J. Sci., 1913, 8, 51-—56).— A comparison has 
been made of the absorption spectra of phenoquinone, phenol, and 
p-benzoquinone. The absorption curves are quite distinct. In the 
case of phenoquinone, alcoholic solutions of 0°01 and 0°001 molar 
concentration give curves which are not continuous with the curve 
for a 0°1 molar solution or with each other. This is attributed to 
dissociation of the phenoquinone according to 

C,H,0,,2C,H,-OH — C,H,O, + 2C,H,;-OH. 

In support of this it is found that a solution prepared by dissolv- 
ing pbenzoquinone and phenol in the requisite proportions has the 
same absorption curve as the solution prepared from phenoquinone. 
When phenol is used as solvent for the phenoquinone, the dissocia- 
tion is a minimum, and the absorption curve which is obtained 
in these circumstances differs from that of p-benzoquinone to a 
much greater extent. Whereas p-benzoquinone shows a well-marked 
band, the curve for phenoquinone dissolved in phenol merely 
exhibits a step-off. 
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The other three compounds examined all show the quinone 
absorption band. The bands are well developed, and occupy much 
the same position. When phenol is employed as solvent instead of 
aniline or acetic acid, the dilution at which the band characteristic 
of the quinonoid structure makes its appearance is dependent on 
the nature of the adjacent groups. The band is observed with 
0°1 molar solutions of »benzoquinone, but a 0°001 or 0°0001 molar 
solution is sufficient in the case of dianilino-p-benzoquinone, 
dianilino-p-benzoquinoneanil, and azophenine. H. M. 


The Cathodic Phosphorescence of Scheelites and Aluminas. 
Cu. pE Ronpen (Ann. Chim., 1915, [ix], 3, 338—366).—A more 
detailed account of work already published (compare A., 1914, ii, 
694). W. G. 


Radiometric Measurements of the Ionisation Constants of 
Indicators. II. M.G. Pavutus, J. F. Hurcntnson, and Harry C. 
Jones (J. Amer. Chem. Soc., 1915, 3'7, 1694—1704).—The radio- 
metric method of determining the ionisation constants of indicators 
(Schaeffer, Paulus, and Jones, this vol., ii, 300) has now been 
applied to rosolic acid. 

When a solution of rosolic acid, incompletely transformed by the 
addition of alkali, is left, the red colour becomes intensified, 
probably owing to a slow combination of the metallic phenoxide 
with the quinonoid complex. In solutions containing a large excess 
of alkali, a perceptible bleaching of the red colour takes place. 
The ratio of the red to the yellow component has been determined 
for indicator solutions of various hydrogen-ion concentrations. The 
values of the ionisation constant of rosolic acid, calculated from 
this ratio on the assumption that the indicator acid is monobasic, 
decrease as the alkalinity is reduced. When the hydrogen-ion con- 
centration is increased from 2°533 x 10-8 to 19°52 x 10-8, the total 
salt concentration being 0°0259N, the value of the ionisation 
constant decreases from 5°65 x 10-8 to 2°89x 10-8. This variation 
can be explained by regarding the indicator as a dibasic acid, and 
it is shown that the intensely coloured form of the indicator is 
produced when its first hydrogen is replaced by the base. E. G. 


Rotatory Power. J. Mixeuin (Ann, Chim., 1915, [ix], 3, 
367—394).—A résumé of work already published (compare A., 
1903, i, 352, 428; 1905, i, 321, ii, 130; 1908, ii, 137; 1912, i, 237; 
1914, ii, 403, 601). W. G. 


The Connexion Between Natural and Magnetic Rotation 
Dispersion. Josern DantEn (Zeitsch. wiss. Photochem., 1915, 14, 
315—342).—The question of the existence of a relation between the 
phenomena of natural and magnetic rotation dispersion has been 
examined by measurements of the rotatory power of optically 
isotropic crystals (sodium chlorate, bromate, and thioantimonate) 
and of optically uniaxial crystals belonging to the hexagonal 
system (strontium, lead, and potassium dithionate). The wave- 
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length of the light used in the experiments extended from A 671 to 
A436. 

The results obtained show that the ratio of the natural to the 
magnetic rotation increases considerably with diminution of the 
wave-length in the case of the isotropic crystals, but that the varia- 
tion is much smaller for the uniaxial crystals. The conclusion is 
drawn that the behaviour of optically isotropic crystals is not in 
agreement with Wiedemann’s law (Ann. Phys. Chem., 1851, 82, 
215), according to which the ratio of the natural and magnetic 
rotations is independent of the wave-length. 

Some observations were also made with optically active liquids, 
including propyl d-tartrate, ethyl d-tartrate, /-menthone, d- and 
/-limonene, and d- and /-pinene. The results confirm those obtained 
by Darmois (A., 1911, ii, 352), and show that Wiedemann’s supposed 
relation between the natural and magnetic rotation does not corre- 
spend with the facts. The relation in question is only applicable 
to particular substances, and quartz is one of these. H. M. D. 


Experimental and Theoretical Investigations of Substances 
Showiog Anomalous Dispersion of Molecular Rotatory Power. 
G. Brunat (Ann. Physique, 1915, [ix], 3, 417—489).—Continuing the 
study of anomalous dispersion and circular dichroism exhibited by 
active isotropic media having a selective absorption (this vol., ii, 
302), the author has deduced from Drude’s electromagnetic theory 
of the propagation of light in active absorbent media, Natanson’s 
relation (A., 1910, i, 179) between the signs of anomalous dispersion 
and circular dichroism, and also a simple relationship between the 
magnitude of these two phenomena. His results show that, between 
Drude’s theory and the experimental results, there are not the 
contradictions as found by Ritz, but that the theoretical hypotheses 
as to the relative magnitudes of circular dichroism and anomalous 
rotatory dispersion, as well as to the anomalous refractive dispersion 
and its magnitude, are fully verified by the experimental measure- 
ments. 

An examination of solutions of tartaric acid shows that the 
anomalous dispersion is not, in this case, accompanied by circular 
dichroism, and that it must therefore be explained on a chemical 
basis. The author considers that the results are to be explained 
by the existence of two active compounds in equilibrium, in propor- 
tions varying according to the nature of the solvent, the concentra- 
tion, and the temperature. Measurements of the rotatory disper- 
sion of tartaric acid in a pure, liquid, or superfused state show that 
the anomalies of dispersion are the same in the pure or the dissolved 
state, and that rise in temperature produced on the superfused acid 
the same effect as on solutions. The two compounds in equilibrium 
are therefore tartaric acid and a polymeride, the proportion of the 
latter being small. W.G 


The Action of Light on Chlorine Water. ALtrrep Benratn 
(Zeitsch. wise. Photochem., 1915, 14, 238. Compare Benrath and 
Tuehe]l, A., 1914, ii, 447),—Polemical against Dawson (this vol., ii, 
199), H. M. D. 
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Polychromism of Silver. R. Ep. Lrtesecane (Zeifsch. wiss, 
Photochem., 1915, 14, 343 —346).—A discussion of the cause of the 
differences in colour which are exhibited by silver chloride gelatin 
films when acted on by suitable developing solutions. H. M. D. 


Additive Products and the Photochemistry of the Hydrates 
of Chromic Chloride. V. V. Kuritov (J. Russ. Phys. Chem. Soc, 
1915, 47, 469—481. Compare A., 1914, ii, 404).—Additive pro- 
ducts comprise substances tormed by the union of whole molecules, 
and may possess either all or only some of the characteristics 
expressed in the laws of constant composition, valency and mass 
action, and in the phase rule. They are classified in five groups, 
the members of which: (1) are subject to all the fundamental 
characters of definite chemical compounds; (2) vary in composition 
with the concentrations of the reacting molecules, but obey the law 
of valency; (3) vary in composition, do not answer to the law of 
valency, but in solution or in the state of vapour give concentra- 
tions of the reacting molecules corresponding with the law of mass 
action; (4) show only unchanging composition, so that application 
of the phase rule is still possible; (5) change in composition in 
relation to time (compare A., 1911, ii, 873; Kurnakov, Shemtsch- 
ushni, and Tararin, A., 1913, ii, 410). 

Various examples are given, showing that the reactions of mag- 
nesium, zinc, and copper salts with excess of ammonia solution 
represent processes of formation of additive products of class (5), 
micelle or granules, and not molecules, being emitted into the 
solution; for example, on addition of ammonia solution to zinc 
chloride, in the region of increasing precipitate, the additive 
product, ZnCl,,3Zn(OH),, belonging to class (1) is formed at the 
bottom of the vessel. Solution in excess of the reagent takes place 
simultaneously with transformation of the above additive product 
into a more complex form, ZnCl,,mZn(OH),, the magnitude of m 
varying with the concentration, and the law of mass action hence 
becoming inapplicable; this compound belongs, therefore, to 


class (5). 
The results previously obtained are discussed (compare A., 1906, 
ii, 343, 349; 1908, ii, 477; 1914, ii, 404). e. &..2- 


Photochemical Reactions of Compounds of Rare Elements. 
Aurrep Benrata (Zeifsch. wiss. Photochem, 1915, 14, 217—222).— 
Photochemical reactions are described, in which compounds of 
thallium, cerium, titanium, tellurium, selenium, sulphur, and 
iridium are involved. 

The thallous haloids are reduced to metal in presence of reducing 
agents, such as oxalic, tartaric, and citric acid and the alcohols. 
The reaction velocity diminishes rapidly in the series chloride, 
bromide, iodide. Thallous sulphate appears to be quite stable 
in similar circumstances. In presence of sulphuric acid the 
oxidation of oxalic acid is a catalytic reaction represented by 
H.C,O, + 2TIC1=2T1+ 2HC1+2CO0,, 2Tl + H,SO, = T1,SO, + H,, 
TI1,SO, + 2HCI = 2TICl + H,SO,. 

Thallic salts react even more readily with reducing agents 10 


eeepc 


a 


GENERAL AND PHYSICAL CHEMISTRY. ii. 505 


presence of light. The products of the reaction depend on the 
nature of the incident light rays, on the reducing agent, and on 
the period of insolation. By varying the conditions of the experi- 
ment, thallic bromide was found to yield the dibromide, TIBr, 
(yellow needles), the sesquibromide, Tl,Br, (red needles), thallous 
bromide, and metallic thallium. 

The activity of ceric salts as oxidising agents is greatly increased 
by the action of light. It has been found that the fatty acids and 
benzoic acid are oxidised by ceric sulphate in aqueous solution. 
Acetic acid yields formaldehyde, and propionic acid gives acet- 
aldehyde. 

Titanic compounds are reduced to the corresponding titanous 
compounds by alcohols, oxalic and oxy-acids. Telluric and tellurous 
acid are reduced to tellurium, selenic and selenious acid to selenium, 
and sulphurous acid to sulphur in similar circumstances. 

Iridium compounds are reduced in stages, with the ultimate 
formation of metallic iridium. H. M. D. 


Theory of the Becquerel Effect. Electrical Methods of 
Photochemistry. A. Gotpmann (Zeitsch. Elektrochem., 1915, 21, 
73—80).—The author has examined the Becquerel effect. by measur- 
ing the current produced and the 2.M.F. of electrodes of copper 
foil, both in the dark and in bright light. Various solutions were 
used as electrolyte in the measurements, which included 
0'2N-sodium sulphate, 0°2N-calcium chloride, 0°05—1N-sodium 
chloride, and various solutions of sodium bromide, strontium 
chloride, barium nitrate, and lithium sulphate. It is shown that 
the photoelectric current increases almost linearly as the potential 
of the electrode sinks from +0°4 volt to +0°1 volt, after which 
the curve bends. In the region where the potential approaches the 
zero value the photoelectric current reaches a limiting value, which 
on further decreasing the potential remains constant. The photo- 
electric current is uninfluenced by the ions from neutral solutions 
of chlorides, bromides, sulphates, and nitrates of the alkalis and 
alkaline earths. On changing the solvent of the electrolyte from 
water to methyl alcohol there is no appreciable change in the photo- 
electric current; consequently in general it follows that a change 
in the electrolyte, the concentration of the electrolyte, and the 
solvent produces no change in the photoelectric current. From this 
it follows that the photoelectric current is not produced by the 
mutual action of the electrode and the solution, but by a direct 
action of the light on the oxide layer. Since the effect is the same 
when electrodes with different thicknesses of oxide are used, it 
follows that the current must arise at the surface of the oxide 
layer. Since the photoelectric current remains constant during a 
prolonged action of light, it follows that a definite number of 
electrons must be expelled per unit of time. On increasing the 
electrode potential the photoelectric current is weakened, and since 
the increased potential of the electrode works against the discharge 
of electrons it follows that the decrease in the photoelectric current 
is to be attributed to an opposing current of electrons to the 
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electrode. The photoelectric current increases proportionally with 
the intensity of illumination of the electrode; consequently the 
number of electrons expelled per unit of time is proportional to the 
light intensity. With regard to the potential of the electrode, it is 
shown that there is a direct relationship between the original poten- 
tial of the electrode and the amount of change produced by 
illumination. In the case of potential measurement with a constant 
current flowing, it is shown that the relationship between the 
original potential and the change on illumination is almost linear. 
It is shown that the dependence of the potential change on the 
composition of the electrolyte solution observed by Rigollot is due, 
in the first place, to a shift of the initial potential of the electrode, 
and the negative temperature-coefficient of the potential change 
is due to the overwhelming temperature-ccefficient of depolarisation. 
J. F. 8. 


A Method of Calculating the Absorption Coefficients of 
Different Substances for Homogeneous X-Radiation. H. Moore 
(Proc. Physical Soc., London, 1915, 2'7, 432—438. Compare A., 
1914, ii, 88; this vol., ii, 401)—It has been shown in a previous 
paper (/oc. cit.) that the number of electrons emitted by an atom 
subjected to X-radiation is proportional to the fourth power of its 
atomic weight (or possibly its atomic number). The coefficients 
of absorption of different elements for the same type of X-radiation 
are also proportional to the fourth powers of the atomic weights. 
The number of electrons liberated by a monatomic element in 
vapour form at a pressure of 760 mm. is given by the expression 
1:05 x 105 x A4, where A is the atomic weight, if the corpuscular 
radiation emitted by air is taken as. unity. This expression will 
also afford the relation between the absorption coefficients. 

By means of the density law, the constant in the above expres- 
sion may be applied in the calculation of the absorption-coefficients 
of the solid metals, and by assuming an additive law for com- 
pounds, the absorption-coefficients of these may be calculated. The 
agreement between the calculated and observed values is quite 
close over a considerable range of radiations and absorbers. If, 
however, the atomic weight of the absorber is greater than that of 
the radiator, in which case the X series is absent from the secondary 
radiation excited in the absorber, the calculated and observed 
values are no longer in agreement. It is suggested that this 
discontinuity is associated with selective absorption. H. M. D. 


Occurrence of Radioactive Waters in Norway. E. Pou.sson 
(Chem. Zentr., 1914. ii, 1469).—Examination of 100 different waters 
of Norway showed that almost all the waters were radioactive, 
although in most cases the activity was slight. The more active 
waters were obtained from springs at Vessetrud, Niasodden, and 
Jellum, and from wells at the Tandberggehéft, Simoatal. . 

W. P. 8. 


The Radioactivity of Minerals. I. Pyromorphite. M. 
Bampercer and G. Werssenpercer (AMonatsh., 1915, 36, 169—174).— 
An examination of the radium and thorium contents of pyromor- 
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phite from various sources by radioactive methods showed that 
whereas the radium content varied considerably for different speci- 
mens, from 1°3 x 10-* to 3x 10-% gram of radium per gram, the 
thorium content was more constant, from 1°2 x 10-4 to 1°3x10-5 
gram of thorium per gram. The mineral was shown to be homo- 
geneous as regards its radium content, by dissolving the superficial 
layers of a crystal, and comparing the radium contents of the 
dissolved and undissolved portions, no difference between them 
being found. Danne’s view that a surface concentration of radium 
on the mineral had occurred from percolating water containing 
radium is not tenable. Spring waters flowing through radioactive 
minerals dissolve almost alone the radium and mesothorium, leaving 
the uranium and thorium. Pyromorphite is regarded as a young 
formation, in which the radium deposited at the time of formation 
from the water in which the mineral was formed has not com- 
pletely decayed, whereas the mesothorium deposited at the same 
time has completely decayed, leaving only the minute quantity of 
thorium deposited with the mineral. This accounts for the great 
variation in radium content and comparative constancy of the 
thorium content. F. S. 


Problems of Complex Molecules. P. Lenarp (Chem. Zenitr., 
1915, i, 930 ; Sttzungsher. Heilelberg. Akad. Wiss., 1914, 27, 28, 29).— 
I. Evaporation and Osmotic Pressure.—Since the charge on an elec- 
trically charged liquid does not evaporate with the liquid, the 
charged molecules, which form complexes of high molecular weight, 
do not evaporate at all, being on account of their complex nature 
drawn back into the liquid by stronger molecular forces than the 
ordinary molecules. The presence of such molecules causes a reduc- 
tion of the vapour pressure, and the existence of complex molecules 
of the solute and the solvent on the surface of solutions is the 
underlying cause of the vapour pressure law and the laws of osmotic 
pressure. 

II. Molecular Forces and their Electric Action; Waterfall Elec- 
tricity —The forces which act on the complex molecules on the 
surface can be expressed as a function of the volumes of the 
molecules, the mass of their spheres of action, and the temperature, 
and can be approximately calculated in absolute units. Observa- 
tions on waterfall electricity furnish experimental data. The 
surface layer consists here of an electric double layer the moment 
of which is connected with the dielectric constant of the liquid. 
The author deduces that in general the molecular force is propor- 
tional to the product of the density and the dielectric constant of 
the substance less 1, and since D—1 is proportional to the electric 
moment of unit volume the electric nature of the molecular force 
follows. In place of the unmeasurable molecular force, surface 
tension may be substituted. 

III. Character of the Surface of Iiquids; Seat of the Electro- 
static Charge; Condensation of Vapour—The usual conception 
that the electric charge is distributed on the outermost superficial 
layer is replaced by a more refined idea which takes account of 
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molecular structure. Electric and non-electric fog nuclei do not 
show so great a difference, in respect to the condensation of vapour, 
as is usually supposed. G. F. M. 


Method for Ascertaining the Geometrical Asymmetry of 
Molecules. Tue. SvepBere (Jahrb. Ra lioakiiv. El-krronik., 1915, 12, 
129—146).—In a previous paper (A., 1914, ii, 97) it has been 
shown that the electrical conductivity of anisaldazine changes when 
it is placed under the influence of a magnetic field, and that the 
change in question varies according to whether the conductivity is 
measured along or across the lines of magnetic force. The pheno- 
menon has now been further examined in experiments with a 
number of crystalline liquids, in which electrolytes, inorganic and 
organic, were dissolved. The influence of the strength of the field, 
of the period of its application, and also of temperature on the 
phenomenon, has been described elsewhere. 

The ratio of the conductivity along the lines of force x, to that 
across the lines xg) is taken as a measure of the anisotropic conduc- 
tivity effect. For two different electrolytes in the same crystalline 
liquid solvent it is found that the ratio of the k»/g values is 
independent of the temperature. For a given pair of electrolytes 
this ratio is also independent of the nature of the solvent. Since 
it is also independent of the strength of the magnetic field (if 
sufficiently great) it seems permissible to regard the ratios ky/ Kg 
as affording a measure of quantities which are characteristic of the 
electrolytes. 

From observations made with a number of electrolytes dissolved 
in p-azoxyphenetole, it is found that the ratio kp/kg) varies with 
the nature of the electrolyte. At 10° below the clearing tempera- 
ture, the following values were obtained: hydrogen chloride, 1°284; 
hydrogen bromide, 1°285; hydrogen iodide, 1°283; nitric acid, 
1°450; quinol, 1°43; catechol, 1°46; pyrogallol, 1°44; m-nitro- 
phenol, 1°44; picric acid, 1°42; trinitroresorcinol, 1°45; 8-naphthol, 
1°583 ; 3-hydroxy-8-naphthoic acid, 1°587; lithium dinitro-a-naphth- 
oxide, 1°591. According to these numbers, the six derivatives of 
benzene give very nearly the same value of ko/kg , which is con- 
siderably greater than the value afforded by the halogen acids, and 
less than the value exhibited by the naphthalene derivatives. With 
one exception, these substances are acids, and since the positive ion 
is the same in the different solutions, the observed differences in 
Ky/Kog are to be attributed to the anions. It is supposed that the 
differences afford evidence of differences in the geometrical con- 
figuration of the anions. The value of the ratio xy/«g) for any ion 
expressed in terms cf the ratio for the halogen ions is considered 
to afford a measure of the geometrical asymmetry. According to 
this, the degree of asymmetry of all the benzene derivatives 
examined is the same, and is much less than that of the naphthalene 
derivatives. H. M. D. 

EHlectro-chemistry of Non-aqueous Solutions. XIII. Ionisa- 
tion of Bromine Solutions of Iodine Trichloride. V. A. 
Prornixov and V. E. Roxorsan (J. Russ. Phys. Chem. Soc., 1915, 47, 
723—730).—It has been shown previously (A., 1913, ii, 378) that 
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bromine solutions of iodine exhibit moderately high electrical 
conductivity, which is regarded as due to the ionisation of the 
iodine bromide formed in the solution. Experiments have now 
been carried out at 25° with solutions of iodine trichloride in 
bromine and in dichloroacetic acid, those in carbon tetrachloride, 
silicon tetrachloride, and chloroform being non-conducting. 
Solutions of iodine trichloride in bromine exhibit no appreciable 
conductivity until the concentration reaches a value of about 18%, 
the specific conductivity then rising rapidly from 7°3 to 214 x 10-® 
reciprocal ohms for a concentration of 31°4%. The molecular con- 
ductivity is enormously greater than that of iodine bromide, and 
diminishes rapidly with increase of the dilution, this variation being 
of the so-called “anomalous” type. As has been shown already 
(A., 1902, ii, 639), such diminution of the molecular conductivity 
with the concentration may be explained by the decomposition of 
complex ions. Assuming that iodine trichloride is a binary elec- 
trolyte, its electrolytic dissociation would be expressed by the 
equation IC],— I++[Cl,|-; on dilution of the solution the 
complex anion would then undergo decomposition into a molecule 
of chlorine and an ordinary chlorine ion, which would combine 
with the iodine cation to form a neutral molecule of iodine chloride. 
Investigation of the electrolysis of iodine trichloride dissolved in 
bromine or in dichloroacetic acid indicates that the chlorine forms 
ions of two kinds, namely, Cl- and Cl,;~, the latter constituting at 
least 59% of the mixture. =: a ee 


Certain Electrochemical Properties of Solutions. A. 
Bocoropski (J. Russ. Phys. Chem. Soc., 1915, 47, 379—393).—The 
author applies his views on hydrolytic dissociation (compare this 
vol., ii, 418; also Sachanov, this vol., ii, 526) to the explanation 
of various electrochemical phenomena of solutions, for example, 
the lower values almost always given for « by measurements of the 
electrical conductivity of salt solutions in comparison with those 
obtained from thermochemical data, the electromotive forces of 
voltaic and concentration cells, etc. He does not regard the heats 
of neutralisation of lithium, sodium, and potassium hydroxides by 
one and the same acid as being identical, as Thomsen stated, but 
as only approximately equal. = ee 


Electromotive Forces in Alcohol. VI. Absolute Pot-n'ials 
by the Capillary Electrometer. Encar Newsery (T., 1915, 107, 
852—857. Compare T., 1914, 105, 2553).—By measuring the 
E.M.F. which must be applied to mercury in various aqueous and 
alcoholic solutions to produce the maximum surface tension the 
author has determined the potential of mercury in those solutions. 
The following values are obtained at 20°: saturated aqueous solu- 
tion of sodium chloride, 0°481 volt; normal aqueous solution of 
sodium chloride, 0°531 volt ; decinormal aqueous solution of sodium 
chloride, 0°580 volt; saturated alcoholic solution of sodium 
chloride, 0°481 volt; saturated solution of ammonium chloride in 
water, 0°420 volt; and saturated solution of ammonium chloride 
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in alcohol, 0°423 volt. The figures observed for the saturated 
solutions seem to confirm the view of Lapworth that the potential 
of a metal in a saturated solution is the same whether the solvent 
be water or some other solvent, provided that each ion involved 
has the same affinity for water as for the other solvent. The 
temperature-coefficient of V and NV /10-aqueous solutions of sodium 
chloride are found to be +0°0006 and +0°0008 volt per degree 


respectively. J. F. 8. 


Potential of Silver against Silver Ion in Concentrated Solu- 
tions of Potassium and of Sodium Chloride, and its Relation 
to the Activities of Such Solutions. Grorce Suannon Forses 
and Freperick OsBanD ANDEREGG (J. Amer. Chem. Soc., 1915, 37, 
1676—1685).—Many measurements have been recorded of the 
potential of silver electrodes against dilute chloride solutions, 
saturated with silver chloride, but attempts do not seem to have 
been made hitherto either to carry out such determinations with 
concentrated solutions or to investigate solutions not saturated with 
silver chloride. 

Potential measurements have now been made, using silver elec- 
trodes, concentrated solutions of sodium and potassium chlorides 
saturated with silver chloride, and a junction of concentrated 
potassium nitrate to eliminate diffusion potentials, and from the 
results the activity of the chloride ion in the concentrated solutions 
has been calculated. The solubility product is assumed to be 
constant, and evidence is adduced showing that its variations do 


not greatly affect the results. The values obtained by this method 
are always lower than those calculated from conductivities, except 
in the most concentrated solutions of sodium chloride. The disso- 
ciation, calculated from these values, reaches a minimum at 1°71. 
Solutions variable in alkali chloride but constant in silver chloride 
give results supporting the view that the complex K,AgCl, exists 


in concentrations above 1°71. E. G. 
Potassium Ohloride Concentration Cells. Duncan A. 
MacInnes and Karr Parker (J. Amer. Chem. Soc., 1915, 37, 
1445—1461).—This work was undertaken with the objects of 
measuring the free energy of dilution of potassium chloride by the 
£.M.F. method and of investigating liquid junctions connecting salt 
solutions of different concentrations (C, and C,) by comparing the 
E.M.F.’s of cells in which these junctions are present with similar 
measurements on cells so constructed as not to make this somewhat 


troublesome point of contact. 
The #.M.F.’s of “concentration cells without transference” of 


the form: 

Ag| AgCl,KCI(C,) |K(Hg).—K(Hg)»|KCl(0,),AgCl | Ag 

have been determined and compared with measurements of the 
E.M.F. of “concentration cells with transference” of the form 
Ag|AgCl,KCI(C,)|KCl(C,),AgCl|Ag. It is shown that when the 
same solutions are used in cells of both types the ratio of the 
potentials gives accurate values of the transference number of the 


cation. 
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The results indicate that the “activities” of the ions (Lewis, A., 
1908, ii, 16) from potassium chloride are much lower than the 
concentrations as calculated from conductivity determinations. The 
values of the “activity” and of the concentration, however, seem 
to approach the same limit for very dilute solutions. E. G. 


Electrolytic Deposition of Alloys and the Metallographical 
and Mechanical Investigation. VI. The Pyrophoric Cathodic 
Deposits from Mixed Solutions of Iron Sulphate and 
Magnesium Chloride Containing Glycerol. Rosert Kremann and 
Joser Lorser (d/vnatsh., 1914, 35, 1387—1422. Compare A., 1914, 
ii, 96, 422, 615, 616)—-A number of experiments are described on 
the electrolysis of mixed solutions of iron sulphate and magnesium 
chloride in 75% glycerol water mixtures. ‘The electrolyses were 
effected between iron anodes and cathodes of copper or of iron 
covered with graphite, and without diaphragms. The current 
density was constant throughout the series, and had a value 
0°26 amp./dem.?. The ratio of the two salts varied between the 
limits FeSO,,7H,O : MgCl,,6H,0=0°55—1°79. It is shown that 
with the ratio 0°55 a deposit consisting of 34°20% Fe, 845% Mg, 
5°26% C, and 1°98% H is obtained. This deposit can scarcely be 
termed metallic, and consists in all probability of a mixture of 
oxides of iron and magnesium, and a carbon compound rich in 
oxygen. As the ratio increases the percentage of iron in the deposit 
increases very rapidly at first, and then more slowly; both the 
magnesium and carbon decrease in the deposit. As the ratio of 
the two salts is increased from 0°76 the deposit becomes more and 
more pyrophoric up to the ratio 1°25, when the pyrophoric character 
begins to diminish, and has entirely disappeared at the ratio 1°70. 
It is shown that the magnesium has little to do with the pyrophoric 
character of the alloy, but that a definite percentage of carbon is 
necessary. The pyrophoric character is determined by scratching 
the deposit with steel, when sparks are produced. Further experi- 
ments were carried out in a 50% glycerol water solution of the same 
salts. The ratio of the two salts in these experiments was 0°55, 
1:00, and 1°79; the current densities used were 0°26, 0°52, and 
1°31 amp./dem.%. It is shown that the iron content of the deposit 
passes through a maximum at the ratio 

FeSO,,7H,O : MgCl,,6H,O=1, 
and at the same ratio with current densities of 0°52 and 1°31 the 
carbon content passes through a minimum, whereas at the current 
density 0°26 the carbon content rapidly increases and then remains 
constant with increasing ratio of the two salts. The magnesium 
content is practically constant (0°4—0°5%), except in the case of 
current densities 0°52 and 1°31 at the ratio 

FeSO,,7H,O : MgCl,,6H,O=1, 
when it almost vanishes. The alloys deposited have a decided 
metallic appearance, and are not pyrophoric. Experiments are 
next made with 25, 60, and 80% glycerol solutions; it is shown 
that the deposit becomes less metallic with increasing concentration 
of glycerol, and the percentage of magnesium and carbon in the 
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deposit increases as the glycerol content increases. Temperature 
affects the deposit to a marked degree; in cases where the product 
is not pyrophoric when deposited at ordinary temperatures, it 
becomes so when deposited at 60°. Pyrophoric deposits have been 
obtained in the absence of magnesium chloride in the solution, thus 
proving that the magnesium in the deposit has nothing to do with 
the pyrophoric character of the alloy. Further experiments are 
described on the microscopic structure of the deposits, of which 
a number of photographs are given. The hardness and the electro- 
motive behaviour of the alloys are investigated. In the latter case 
the #.M.F. is measured of cells made up thus: Deposit| 
N-FeSO, solution|Normal Electrode and Deposit | V-MgSO, solu- 
tion| Normal Electrode. These results show that the potential 
obtained as soon as the alloy is dipped into the solution is 
abnormally high, but becomes normal after some time. J. F. 8. 


“Mobilisation” of Metals. M. Cenrnerszwer (/. Russ. Phys. 
Chem. Soc., 1915, 4'7, 537—539).—Polemical against Thiel 4 oy vol., 
ii, 218). . H. P. 


Emissivity of Metals and Oxides. IV. Iron Oxide. Georce 
K. Burerss and Paut D. Foote (J. Washington Acad. Sci., 1915, 5, 
377—-378. Compare this vol., ii, 42).—The total and mono- 
chromatic emissivity of the oxide formed by heating iron in air 
has been determined. The emissivity for radiation of wave-length 
A=0°65 w varies from 0°98 to 0°92 over the interval 800—1200°. 
The corrections to be applied to the readings of an optical pyro- 
meter over this range vary from 0° to 10°. The total emissivity 
of the oxide increases from 0°85 at 500° to 0°89 at 1200°, and the 
pyrometer corrections vary from 30° to 50°. H. M. D. 


Depression of the Freezing Point. V. A. Vitpe and A. J. 
Bocoropskt (J. Russ. Phys. Chem. Sov., 1915, 47, 373—379).—The 
authors discuss the explanations which have been advanced of the 
abnormal depressions of freezing point produced by various solutes. 
More or less concordant data obtained by different investigators 
show that liquid water is polymerised, the polymerisation index 
being either 2 or 3. On the basis of the oxonium and hydronium 
theories (compare Hantzsch, A., 1908, ii, 14; 1909, ii, 18, 973), it 


, . H 
is possible to represent liquid water as “trioxylene,” H,0< bn 


2 
such a structure being supported by the absence of electrical 
conductivity. The presence of an acid, HR, or a base, M-OH, 
would then give rise to the following reaction, resulting in the 
formation of the doubled number of molecules: 

(H,O), + HR =H,0-R+H,0-0H 
or (H,O),+M-OH=H,MO- OH + H,0- OH. With a salt, the 
reaction would be expressed thus: 
(H,O),+ MR=H,0-R+ H,MO-O8, 
and in concentrated solutions the chemical forces between 
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H,MO-OH and H,0°R would lead to the formation of undissociated 
molecules, 
ae ya : 


or 

R“ ‘OH, —RH,O” 
which would explain the ready decomposition of the saturated 
solution into the anhydrous salt, MR, and (H,O),. 

Cryoscopic investigation of two dilute solutions of cupric oxide 
in anhydrous acetic acid gave the mean value, i=1°37, and the 
conclusion is drawn that the phenomenon of the depression of the 
freezing point of the acetic acid by the oxide is identical with that 
observed with water and an anhydrous salt. In the latter case, 
therefore, the explanation may be that the number of molecules 
is increased owing to the formation of new molecules by the reaction 
between solute and solvent. Analogous cases are those in which 
the solidifying point of alkali hydroxide is lowered by the action 
of various salts and oxides, for instance, 

nKOH + PbO=Pb(OK), + H,O + (n —2)KOH. 
In dilute solutions, thiocarbonates, which react with water accord- 
ing to the equation K,CS, + 3H,O = K,CO, + 3H,8, may give a value 
for ¢ greater than 4. Further experiments are being made. 
T. H. P. 


The General Theory of Corresponding States and the 
Thermodynamic State Equation. Grorce von KaurMann (PAil. 
Mag., 1915, [vi], 30, 146—162).—The theory of corresponding states 
is analysed, and a new method of obtaining the reduced equation 
of condition is described. Emphasis is laid on the fact that the 
theory of corresponding states is in its foundations independent 
of the existence of the critical phenomena, By assigning to every 
substance special or specific units of p, v, and 7, three specific 
constants are eliminated from the equation of state. The usual 
method is to put p,=v,=7;=1 for each substance, where k has 
reference to some*arbitrarily selected critical point. A more funda- 
mental and general method of choosing specific units is described, 
and it is shown that this method, when applied to the van der 
Waals’ equation, leads to the “algebraic” reduced equation 
(x+1/¢?)(6-1)=6. This purely algebraic method is essentially 
similar to the usual method, and affords a direct expression of the 
theory of corresponding states. 

It is shown that the method may be applied to phenomena 
involving other than the purely thermodynamic quantities p, v, 
and 7. 

In the second part of the paper the question of the equations 
connecting temperature, pressure, and co-existing volumes in liquid- 
vapour systems is discussed, and the author shows how the complete 
conditions of equilibrium may be calculated from the equations of 
state of van der Waals, Berthelot, and Clausius. H. M. D. 


Relation Between Boiling Point and Constitution. L.CasaLe 
(Gazzetta, 1915, 45, i, 567—579, and Atti R. Accad. Sei. Torino, 
1915, 50, 809—822).—The formule suggested by Walker (T., 1894, 
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65, 193), Ramage (A., 1904, ii, 467), Boggio-Lera (A., 1899, i, 843), 
and Sugden (A., 1914, ii, 799) for expressing the boiling point of 
a compound as a function solely of the molecular weight furnish 
no more satisfactory conclusions of this problem than Kopp’s 
original attempt, since they are incompatible with the phenomenon 
of isomerism. Young’s formula (A., 1905, ii, 231), although based 
on different principles, is valid only for the normal paraffins, and 
does not correspond with the requirements of isomerism, and the 
author proposes its replacement by the expression A=109°2/n+, 
which gives the rise in boiling point due to the substitution of a 
hydrogen atom by a methyl group in terms of the absolute boiling 
point of methane, 109°2°, and the number, n, of carbon atoms; 
a is an arbitrary constant. 

Ramage held that the lower members of the saturated hydro- 
carbons should not be regarded as true homologues, and Young 
subsequently separated the homologous series into two groups; in 
the case of the paraffins, propane forms the last term of the first 
group and the first term of the second group. These considera- 
tions are developed by the author in the following manner: The 
compounds, CH,, CH;°CH;, CH,(CHs)., CH(CHs),, C(CHs),, form 
a continuous series, passage from one term to the next being 
effected by introduction of a methyl group in place of a hydrogen 
atom of methane. In the series CH,°CH,°CH;, CH,°|CH,],°CHsg, 
CH,"[CH,],°CHs, ete., the first term is one, but not the last, term 
of the first series. It may be supposed that the rise of boiling point 
occurring in the passage from one member to the next higher 
homologue is proportional to the force with which the added group 
is attracted to the carbon atom or atoms to which it is linked. This 
force will remain almost constant throughout the second series, but 
will vary continuously in the first series, commencing with ethane, 
the substituent methyl groups uniting successively with -*CHs, 
-CH,*, >CH-, and >C<. In the formula now proposed by the 
author, the values of a will be proportional to the forces in these 
four cases, the calculated numbers being 0°61, 0°675, 0°74, and 0°805 
respectively. The value 0°675, calculated for propane in the first 
series, will hold for all terms of the second series, so that the 
boiling point of any member, C,Hon,., of this series will be given 
immediately by =(109°2/n%65). For a member of the first series, 
however, for instance, BB-dimethylpropane, the boiling point will be 
given by the formula $(109°2/n%*5), n having here the value 5. 
With a saturated hydrocarbon belonging to both series, for example, 
CH,Me-CH,*CHMe,, the boiling point is calculated with reference 
to that of the fundamental hydrocarbon, which is here butane; thus 
the boiling point will be given by: 109°2/1%675+109-2/20-675 + 
109°2 / 39-675 + 109-2 / 49-675 + 109°2/5%74+4 109°2/6%74, the sum of the 
first four terms giving the boiling point of butane, and the sum 
of the last two the rise due to the two methyl groups connected 
with one ‘CH group. This method of calculation gives values 
mostly in good but varying agreement with the experimental boiling 
points of the normal saturated hydrocarbons. In the case of 
nonadecane, however, the calculated value is 606°7° and the 
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observed 603°0°. The author considers the accuracy of the latter 
open to doubt, in view of the high temperature and also of the fact 
that the values of the ratio 7'y4 : Tj; for the C;, Cyg, Cy, Cyg, and 
Ci terms of the series are 1°3003, 1°3020, 1°3002, 1°2982, and 
1°2940 respectively ; multiplication of the values of 7, for CygH¢ 
and CygH,y by 1°3 gives 591° and 606°, the author’s calculated 
values being 591°75° and 606°7°. 

Similar good agreement is obtained with the saturated hydro- 
carbons containing branched chains, the mean error being 0°75°. 
An analogous method of calculation gives the absolute boiling 
points of ethylenic hydrocarbons. The boiling point of ethylene 
itself being 170°5°, that of CH,;CHMe will be 170°5 + 109°2/39-5, 
0°615 being the value of a for a methyl group attached to the 
‘CH: residue. In the case, however, where both hydrogen atoms 
of one of the methylene groups of ethylene are replaced, a will 
have the value 0°675 (vide supra); thus, CH,:CMe, will have the 
boiling point 170°5 + 109°2/3%75 + 109°2/4°75, With the ethylenic 
hydrocarbons, the agreement between the observed and calculated 
boiling points is not so good as with the saturated hydrocarbons, 
the mean divergence being 1°6°. 

The values found by different investigators for the boiling points 
of the normal, saturated hydrocarbons are in fairly good agreement 
for the second and succeeding members of the series, but greater 
differences occur with methane, the mean of the values obtained by 
Wroblewski, Olszewski, and Ladenburg and Kriigel being 114°3°. 
An attempt is made to overcome this difficulty in the following 
manner. The boiling point of a normal, saturated hydrocarbon is 
a function of the number of carbon atoms in its molecule, and in 
the case of isomerides the boiling point is usually lowered by 
increase in the number of methyl groups in the molecule. It is 
easy to show that, in the substitution of a hydrogen atom by a 
methyl group, the presence of other methyl groups united to the 
same carbon atom lowers the increase of boiling point produced. 
Quite generally, then, the boiling point of a saturated hydrocarbon, 
C,Hon 9, may be regarded as a sum to which the central groups, 
CH,, CH, and C, contribute always the same amounts, whilst the 
terminal methyl groups contribute different amounts according as 
one or more are combined with the same carbon atom. If a repre- 
sents the number of central groups, 6 the number of isolated methyl 
groups, and c¢, d, and e respectively the numbers of methyl groups 
united in pairs, threes and fours to single carbon atoms, the absolute 
boiling point is given by: 7=114/1%7 + 114/a%7+114/(a+1)°7+ 
114/(a+2)07 4+ 2. . 4+ 114/(a + b)%7 + 114/(a + Bb + 1)98083 + 
114/(a+b4+2)°8834 2... +114/(a+b + c)883+4114/(a+b+ 
e+ 1/8866, | | | 4 114/ (nm —e) 8866 + 114/(m —e + 1)987 + 114/(n— 
e+2)874 ... +114/n%87, In the case of the normal paraffin this 
sum assumes the form: 


T= "3114/(n—2)07 +114] (n—1)"77 4114/0, 


Application of this formula to the normal, saturated hydrocarbons 
gives values showing mean differences of 0°60° and 1°18° from the 
35—2 
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observed boiling points at 760 mm. and 15 mm. respectively; to 
obtain the values at a pressure of 15 mm., the value 114/13 is 
substituted in the formula for 114. With the saturated hydro- 
carbons containing branched chains, this mean difference at 760 mm. 
is 0°71°. T. H. P. 


Heat of Vaporisation and Molecular Association in Liquids. 
M. M. Garver (J. Physical Chem., 1915, 19, 500—512).—Polemical 
An auswer to Tyrer’s criticism (this vol., ii, 87) on the conclusions 
put forward previously by the author (A., 1912, ii, 830; 1913, ui, 
24). J. F. 8. 


The Vapour Pressure of Liquids in the Presence of Gases. 
F. H. Camppett (Zrans. Faraday» Soc., 1915, 10, 197—206).—The 
liquid to be examined is saturated with hydrogen and introduced 
into a narrow tube, which can be sealed at both ends. The sealed 
tube is then pushed through a rubber stopper and deeply scratched 
at a point slightly above the level of the rubber. The stopper is 
pushed into the lower end of the measuring vessel, which is con- 
nected with a manometer and filled with hydrogen. A layer of 
mercury prevents leakage at the stopper. The measuring apparatus 
being immersed in a thermostat, it is filled with hydrogen, and 
brought into equilibrium, and the reading of the manometer is then 
taken. The tube containing the liquid is then broken at the 
scratch, the liquid is displaced by mercury, and the apparatus is 
thoroughly shaken to ensure saturation. The vapour pressure is 
now given by the difference between the initial and final readings 
of the manometer. The apparatus is of very simple construction. 

The values obtained for the vapour pressures of a number of 
liquids are in good agreement with the accepted values, but are 
slightly lower. A review of previous investigations shows that the 
vapour pressure of a liquid in contact with a gas is always lower 
than when in contact with its own vapour only. The most impor- 
tant results are those of Regnault (Ann. phys. chim., 1845, [iii], 
15, 129; Mém. Acad. Sci., 1862, 26, 679). The lowering of vapour 
pressure of any liquid increases with the solubility of the gas, but 
the lowering is always greater than can be accounted for by the 
quanti‘y of gas dissolved. Violent agitation of the liquid tends to 
obliterate the differences. It is suggested that the concentration 
of gas is greater in the surface layer than in the body of the liquid. 

C. H. D. 


Physical Constants of Alcoholic Liquids. E. Barzer (Bull. 
Assoc. Chim. Sucr. Dist., 1914, 32, 43—49).—A table is given 
showing the specific gravity, boiling point, specific heat, and latent 
neat of mixtures of water and alcohol, and of the distillates yielded 
by the mixtures boiling at a constant temperature. Results 
recorded previously for the specific heat and latent heat of the 
mixtures are criticised as having been deduced from insufficient 
data. W. P. 8. 


Fractional Distillation. Cx. Marituer (Bull. Assoc. Chim. Suer. 
Dist., 1914, 32, 99—104).—The physical properties of binary mixtures 
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such as water and alcohol, alcohol and carbon disulphide, etc., 
afford a means of estimating the constituents of the liquids, and 
may be applied for ascertaining the composition of distillates 
obtained in fractional distillation. The specific gravity, refractive 
index, viscosity, and, in certain cases, the boiling point, give the 
most useful data. The author also discusses the analysis of ternary 
mixtures. W. P. S. 


Preparation of Anhydrous Solids. Wt.1am Rineross GELsTon 
Arxins and (Miss) Epirx Gertrupe Witson (T., 1915, 107, 
916—918).—It is shown that levulose, maltose, and starch can be 
completely dehydrated by adding to a quantity of the slightly moist 
substance a mixture of dry alcohol and benzene. The mixture is 
distilled, using a Young and Thomas fractionating column of eight 
sections. A ternary mixture of water, benzene, and alcohol is first 
removed; when all the water has been removed, the distillate 
becomes clear, and the temperature rises to 68°25°, the b. p. of the 
binary constant-boiling mixture of alcohol and benzene, and remains 
there until the whole of one of the constituents has distilled. The 
residue of the other constituent is then removed, under reduced 


pressure if necessary, and the solid dried by gentle heating. 
J. F. 8. 


Heat of Formation and Polymerisation of Some Oxides 
and Determination of the Heat of Combination of Water by 
Fusion with Sodium Peroxide. W. G. Mixter (Amer. J. Sci., 
1915, [iv], 40, 23—32)—The heat of formation of magnesium 
oxide, ferric oxide, titanium dioxide, silica, and zinc oxide has been 
determined by fusing the hydrated oxide with sodium peroxide 
and either sulphur or carbon in a calorimetric bomb. The reaction 
occurring in the case of magnesium oxide is represented : 

S+3Na,0, + MgO,H,O=Na,SO, + MgO + 2NaOH + Na,O. 
Calculating from known values, the heats of hydration, formation, 
and polymerisation of the oxides mentioned are deduced. 

J. F. 8. 


Temperature of Decomposition of Copper Nitrate. Luviar 
Rotia (Gazzetta, 1915, 45, i, 444—450).—The object of the experi- 
ments here described was to determine experimentally, and to 
calculate from thermochemical data, the temperature at which the 
reaction, 2Cu0+4NO,+0,=2Cu(NO,),, takes place under the 
ordinary atmospheric pressure. The mixed gases, obtained by 
heating lead nitrate, were passed for two hours over a weighed 
quantity of dry copper oxide maintained at a constant temperature 
in an electric resistance furnace, the change in weight of the oxide 
being measured. It is found that, at 250°, nitrogen peroxide and 
oxygen at a pressure of 1 atmosphere have no action on cupric oxide, 
which may begin to exert its catalytic action. 

The temperature of decomposition of the nitrate may be calcu- 
lated by means of Nernst’s theorem (compare Brill, A., 1907, ii, 
233), which gives Q/4°5717 =4°4 log 7 + 8°5, where Q is the number 
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of cal. evolved during the reaction. For copper nitrate, Q is 
unknown, but Thomsen (“ Thermochem. Unters.,” 1906, a gave 
95590 for the reaction Cu+0O,+N,0,+6H,O; if this value is 
increased by 12,900 cal., due to the dissociation of nitrogen peroxide 
into the dioxide, and diminished by 39,700 cal., due to the oxida- 
tion of the copper, the result is the heat of formation of the hexa- 
hydrated nitrate: CuO+2NO,+0+6H,O=Cu(NO,),.,6H,O. The 
value thus obtained requires diminution by the heat of hydration 
to yield the value of Q. The heat of solution of Cu(NO ;),,3H,O is ~ 
— 2550 cal., the values for the nearly anhydrous salts, 
Cu(NO3)o,0°52H,O 

and Cu(NO,),,0°36H,O, being +7813 and +8032 cal. respectively ; 
these numbers give the value 9488 cal. for the heat of solution of 
the anhydrous nitrate, whilst that of the hexahydrated salt is 
— 10710 cal. 

The heat of hydration of copper nitrate is, therefore, 20,198 cal., 
and CuO + 2NO,+O=Cu(NO,), + 47,592 cal. Insertion of 7=523 
in the equation, Q/4°5717 =4°4 log T+ 85, gives Q =48,917 cal. The 
difference between the experimental and calculated values thus 
amounts to 2°6%, and is due partly to experimental error and 
partly to the approximate character of Nernst’s formula. 

z. B. P. 


Synthermal Regulator, a Device for Automatically Main- 
taining an Adiabatic Condition in Calorimetry. THropore W. 
Ricwarps and Grorce D. Oscoop (J. Amer. Chem. Soc., 1915, 37, 
1718—1720).—A description is given of an apparatus, termed a 
‘“‘synthermal regulator,’ for use in adiabatic calorimetry or for 
other work in which identical but changing temperatures are 
required in two contiguous vessels. It consists of a delicate differ- 
entical hydrogen thermometer with a sensitive mercury contact, 
which, with the help of a relay, enables a stronger current to 
operate a heating or cooling mechanism for causing one bath to 
follow the temperature of another within 0°03°. E. G. 


Compressibilities of the Elements and their Relations to 
Other Properties. THropore W. Ricuarps (J. Amer. Chem. Soc., 
1915, 37, 1643—1656).—The values obtained for the compressibili- 
ties of the elements (Richards, Stull, Brink, and Bonnet, A., 1907, 
ii, 858) have been reduced to the new standard for the compressi- 
bility of mercury (Richards and Bartlett, this vol., ii, 229). Atten- 
tion is drawn to probable relations between the compressibilities and 
the atomic volumes, densities, coefficients of expansion, and m. p.’s 
and b. p.’s of many of the elements, and it is shown that the com- 
pressibilities can be calculated approximately from the atomic 
weights, densities, and m. p.’s by means of the equation 

B=0°000214 /D1-25(T',, — 50°), 
where B is the compressibility, A the atomic weight, D the density, 
and 7, the absolute m. p. 

It has been found that at the same temperature liquids are much 

more compressible than the solids crystallised from them. Richards 
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and Speyers (A., 1914, ii, 261) have shown that the compressibility 
of ice is only about one-fourth of that of water at neighbouring 
temperatures. Solid o-cresol (Dy) 1°0176) and pecresol (Dy. 1°389) 
have average compressibilities between 300 and 500 megabars of 
23°8 x 10-® and 21°8x10-®, whereas the compressibilities of these 
substances in the supercooled liquid state over the same range are 
42°1x 10-8 and 41°8 x 10-° respectively. E. G. 


Energy Changes of Binary Systems. II. Volume Changes 
and Heat Appearance in the Formation of Binary Mixtures. 
R. Kremann, RupotF Mernaast, and Franz Guat (Monatsh., 1914, 35, 
1235—1322. Compare Ehrlich and Kremann, A., 1907, ii, 747; 
Kremann, A., 1910, ii, 581).—The volume change, produced when 
binary mixtures of the following pairs of substances were made, 
has been measured: ethyl acetate, with methyl acetate, ethyl tri- 
chloroacetate, ethyl succinate, ethyl benzoate, amyl formate, 
isoamyl ether, and m-amyl acetate; propyl acetate and amyl 
formate; benzene with toluene and m-xylene; m-xylene with 
o-xylene and pxylene; pxylene and o-xylene; nitrobenzene with 
dimethylaniline, diethylaniline, monomethylaniline, and monoethy]l- 
aniline; m-xylene and dimethylaniline; chlorobenzene and bromo- 
benzene; m-cresol with benzene and toluene; nitrobenzene with 
aniline and o-toluidine ; propyl alcohol and aniline; methyl alcohol 
and propyl alcohol; acetic acid with formic acid and isobutyric 
acid; and m-cresol with dimethylaniline and o-toluidine. The 
changes have been determined partly by measurement in a dilato- 
meter and partly from density determinations. Very voluminous 
data and curves of the volume changes are given in the paper, 
together with density values and temperature-coefficients of the 
density. The heat change is determined for each of the above- 
mentioned binary mixtures, as well as the specific heat of the pure 
substances and the various binary mixtures. In a theoretical intro- 
duction it is shown that when heat is evolved on the mixing of two 
substances the components of the mixture are not normal in their 
behaviour, and when a heat absorption takes place the substances 
may be, but are not necessarily, normal. Normal behaviour is indi- 
cated when the observed AF value agrees with that calculated by 
the expression AZ =n,.19/b.(by/a,—6,/ ay)?/b,b, in which n, 
and n, are the number of molecules of the two components, and a,, 
a, 6, and 6b, the characteristic constants of the van der Waals 
equation. Normal behaviour is present when the heat change is zero, 
provided that both components have the same critical pressure. 
From the gbserved volume changes it is shown that the following 
binary systems are normal in their behaviour: propyl acetate-amyl 
formate; m-xylene-o-xylene; m-xylene—p-xylene; dimethylaniline— 
m-xylene, and pxylene—o-xylene. The same result is also reached 
from considerations of the heat changes on mixing. J. F. 8. 


Changes of Volume Occurring in the Dissolution of Calcium 
Oxide and Hydroxide. A. Cavazzi (Gazzetta, 1915, 45, i, 
529—533. Compare A., 1914, ii, 439).—One gram of calcium oxide, 
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when dissolved in 1 litre of water at 15°, produces a diminution 
in the volume of the solvent amounting to 0°7 c.c. From this result 
it is calculated that the specific gravity of the solution obtained is 
1°0008265. Dalton found that 1 part of calcium oxide dissolves in 
778 parts of water at 15°, so that 1 litre of water at 15° will 
dissolve 1°2842 gram. On the assumption that the contraction 
varies directly as the proportion of the oxide dissolved, the specific 
gravity of a solution of calcium oxide saturated at 15° is found 
to be 1:0014. One gram of calcium hydroxide, when dissolved at 
15° in 1 litre of water, is found to reduce the volume of the latter 
by almost 0°5 c.c., this being slightly below the true value, since 
the conversion of a small proportion of the base into the carbonate 
could not be avoided. 

The following are the contractions, in twentieths of 1 c.c., 
produced in 1 litre of water at 15° by 1 gram of various anhydrous 
salts: magnesium sulphate, 0°50; copper sulphate, 0°75; zinc 
sulphate, 0°81; sodium carbonate, 1°25; calcium oxide, 14°00. On 
the other hand, 1 gram of boron trioxide produces an increase in 
volume of approximately 6°87/20 c.c., which is equal to, or more 
or less greater than, that caused by 1 gram of potassium, sodium, 
or mercuric chloride, potassium iodide or chromate, or silver nitrate. 
Confirmation is thus afforded of the lability of the chemical linking 
between water and boric anhydride in solution. 

One c.c. of calcium oxide, weighing 3°15 grams, yields 4°162 
grams of the hydroxide, occupying 2°002 c.c. In practice, the 
expansive force exerted by this hydration is probably increased by 


the tenuity and discontinuity of the particles into which the lime 
is reduced on slaking, increased porosity resulting, and possibly 
also conditions favourable to augmented activity of the capillary 
phenomena observed in mortar. The importance with the latter 
of freedom from large proportions of free lime is thus rendered 
evident. T. H. P. 


Spontaneous Ionisation of the Aqueous Vapour of the 
Atmosphere and its Importance in Natural Economy. II. 
Giuserre Oppo (Gazzetta, 1915, 45, i, 395—412).—The author 
discusses the various views which have been expressed concerning 
the origin of atmospheric electricity, this being connected largely, 
if not entirely, with the presence of water-vapour. The molecules 
of the latter, being in a rarefied or diluted state, undergo spontane- 
ous ionisation in the same way as do electrolytes in dilute aqueous 
solution ; the ionised aqueous vapour of the atmosphere acts, there- 
fore, as a conductor of the second class. In comparison with this 
source of ions, all other sources, such as the actions of ultraviolet 
radiation from the sun and of terrestrial radioactive substances, 
etc., must be regarded as subsidiary. 

From the specific humidity of the air, the number of molecules 
contained in one gram-mol. of a gas, and the numbers of ions 
formed from 100 mols. of water at different temperatures (Joc. cit.), 
the ionic concentration is calculated for various temperatures and 
pressures. Fall of temperature diminishes the proportion of water- 
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vapour in the air, but, starting from 32°, increases its degree of 
ionisation. The calculations now made show that the ionic concen- 
tration, C,, is highest and approximately constant between 5° and 
20°; it remains high even at —10°, but diminishes rapidly between 
—10° and —20°, in spite of the rapid increase in the degree of 
ionisation; it is also high at 25°, decreasing rapidly at higher 
temperatures, and becoming virtually zero at 32°. With varying 
pressure, the ionic concentration changes nearly in accordance with 
Boyle’s law, p.C,=K. 

It will be seen that the ionic concentration of the atmosphere 
is at its maximum for those conditions of temperature which are 
most suitable to animal and vegetable life, and it may be assumed 
that the latter constitutes a true indicator of this ionic concentra- 
tion. 

At 15° and a pressure of 760 mm., 1 kilogram of moist air, 
occupyimg 773°4 litres at 0° and 760 mm. in the dry state, contains 
89 x 10-9 hydrogen and hydroxy] ions, and such marked ionisation 
would lead to the supposition that many processes of oxidation and 
reduction, occurring in contact with air, are electrolytic in char- 
acter. A number of natural processes of the inorganic, vegetable, 
and animal kingdoms are discussed on these lines. T. H. P. 


Adsorption in Solutions. VIII. The Law of Distribution. 
G. von Grorerevics (Monatsh., 1915, 36, 391—405).—An account of 
work, some of which has been published previously (compare A., 
1913, ii, 937). From the data obtained in measurements of the 
ratio of distribution of a number of fatty acids, chloro-substituted 
acetic acids, benzoic and salicylic acids between benzene and water, 
the author draws the conclusion that the distribution phenomena 
are not capable of explanation in terms of the partition law. The 
distribution between the two liquid layers is supposed to be analo- 
gous to those cases of distribution in which adsorption is involved. 

In addition to the results obtained for monochloroacetic and 
dichloroacetic acids, the author gives data for the distribution 
of pyridine, piperidine, and hydrazine between benzene and water. 
In the case of these bases, the ratio of the concentrations is practi- 
cally constant and independent of the absolute concentration. 
From this the conclusion is drawn that the affinity of water for the 
bases is less than that for the acids which have been submitted to 
examination. H. M. D. 


Sorption of Some Acids and Non-electrolytes by Wool. 
A. Drett (Monatsh., 1914, 35, 787—793).—The adsorption of 
phosphoric acid, benzoic acid, salicylic acid, acetone, and sucrose 
by wool has been determined at room temperature. The method 
consisted in allowing a measured volume of a solution of the above- 
named substances to remain in contact with a weighed quantity 
of wool for three to eight days. The amount adsorbed was then 
estimated by analysing the remaining solution. It is found that 
the three acids give small z values in the equation %/c,/c.=K, 
despite the fact that they are strongly adsorbed. This result is a 
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confirmation of Georgevic’s statement (A., 1913, ii, 561) that the 
x value runs parallel with the strength of the acid. Acetone and 
sucrose have z values of 1°47 and 1°1 respectively, which points 
to the fact that the adsorption in these cases, which is very small, 
consists mainly in the formation of a solid solution. J. F. 8S. 


The Kinetics of Sorption. <A. Drett (Monatsh., 1914, 35, 
795—822).—The author has determined the rate of adsorption by 
wool at 20° of the following acids: hydrochloric, hydrobromic, 
nitric, sulphuric, phosphoric, formic, acetic, propionic, butyric, 
oxalic, and succinic. The solutions were measured at the concentra- 
tions 54°84, 13°71, amd 2°742 millimolecular. The results are 
examined by means of the various formule which have been put 
forward to represent the velocity of adsorption. It is shown that the 
expression da/dt=k(a—«), due to Lagergren (Bihg. Svenska Akad. 
Handl., 1898, 24, 4 and 5), is only true in very few cases. Gener- 
ally the constant calculated by means of this expression falls as the 
reaction proceeds. The various modifications of this expression, as 
well as equations representing the reaction as of the second order, 
and the equation dz/dt=k(a—zx)/z, which states that the adsorbed 
material is inversely proportional to the velocity, also fail to give 
a constant. It is found that the reaction can be represented by 
making use of the equation for negative autocatalysis of the first 
order. This equation has the form dz/dt=(k,—k,x)(a—z). The 
use of this equation is based on the assumption that as the adsorp- 
tion proceeds the adsorbed substance produces a retardation of the 
diffusion, or that the decrease in concentration of the solution has 
a retarding effect on the velocity. In both cases the otherwise 
unimolecular reaction is retarded. J. F. S. 


Drop Weight Method for the Determination of the Surface 
Tension of a Liquid. J. Livinaston R. Morean (J. Amer. Chem. 
Soc., 1915, 3'7, 1461—1468).—A résumé of the method of determining 
the surface tension of a liquid from the weight of a falling drop, 
and of the conditions on which it depends (compare A., 1908, ii, 
356, 668; 1911, ii, 372, 584, 585, 698, 699, 857, 1067; 1913, ii, 
833, 926, 1028; 1914, ii, 32, 33). E. G. 


Surface Tensions of Water, Methyl, Ethyl, and isoButyl 
Alcohols, Ethyl Butyrate, Benzene, and Toluene. THEopore W. 
Ricwarps and Lesiiz B. Coomps (J. Amer. Chem. Soc., 1915, 37, 
1656—1676).—There are considerable divergences in the values 
obtained for the surface tension of liquids by different observers 
and by different methods. The present investigation was under- 
taken with a view to discovering the causes of these divergences 
and to obtain accurate results for liquids already studied. 

The determinations were made by measuring the rise of the 
liquids in capillary tubes, the following special precautions being 
taken. Inequalities in the glass tubes employed were detected and 
corrected by the use of reversible apparatus. The capillary rise 
was referred to an unrestricted flat surface, 38 mm. in diameter, it 


Pe 
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having been found that smaller surfaces are not large enough, and 
that the insertion of a capillary into the middle of a larger tube 
causes appreciable error by increasing the capillary effect of the 
large tube. Care was taken that the true bottom of the meniscus 
should be read. The weight of the fine meniscus was allowed for, 
and a new formula suggested for its calculation, depending on the 
observed height of the meniscus. 

The following values for the capillary constants at 20° were 
obtained: water, 14°861; benzene, 6°721; toluene, 6°743; methyl 
alcohol, 5°832; ethyl alcohol, 5°765; isobutyl alcohol, 5°823; ethyl 
butyrate, 5°704. E. G. 


Energy Changes of Binary Systems. III. Surface Tension 
of Binary Mixtures. Rosert Kremann and Rupotr MEINGast 
(Monatsh., 1914, 35, 1323—1364. Compare this vol., ii, 519).—The 
surface tension of the pure liquids and binary mixtures mentioned 
in the previous abstract have been measured at a series of tempera- 
tures from 9°3° to 81° by the method of rise in capillary tubes. The 
molecular surface energy, y(Mv)t, and the temperature-coefficient 
of the molecular surface energy arecalculated in each case. Curves 
of the relationship of the values of y(Mv)# and of dy(Mv)i/dt with 
molecular concentration are given in each case. In the case of the 
binary mixtures of esters it is shown that in every case the com- 
ponents behave normally, and that the factor y(Mv)# is strictly 
additive. For mixtures of aromatic hydrocarbons the surface 
energy is shown to be additive and the mixtures to be slightly 
associated. All systems made up of one component known to be 
associated show themselves in the present case to be associated, 
and the same holds for mixtures of two associated liquids. Aniline 
and toluidine have been generally regarded as normal liquids; the 
present authors have found that they have abnormally low 
dy(Mv)i/dt values, and consequently must be associated. This they 
have further investigated, and found that the freshly distilled 
liquids are normal, but if they are kept, even in absence of air 
and with no trace of darkening, they become abnormal. No rela- 
tionship is found between the value of y and the composition of 
the mixture, the curves for this relationship having generally the 
form of an S. It is shown that the presence of compounds in 
binary mixtures is made evident by the positive nature of the 
y(Mv)t curve. J. F. 8. 


Energy Changes in Binary Systems. IV. Internal Friction 
of Binary Mixtures. R. Kremann, Fr. Guer, and R. MEmneast 
(Monatsh., 1914, 35, 1365—1385. Compare preceding abstract). 
—The viscosity of the binary mixtures mentioned in the previous 
abstract have been determined at temperatures from 11° to 77°5°. 
The results are given in tabular form, and also in curves. In only 
a few cases are the curves straight lines, thus showing the strict 
additive nature of the viscosity. These cases are: o-xylene and 
p-xylene at 12°; pxylene and m-xylene at 12°; propyl acetate and 
amyl formate at 12° and 64°; acetic acid and formic acid at 11° 
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and 77°; and chlorobenzene and bromobenzene at 11°8° and 64°. 
In all other cases the curve is bent toward or away from the con- 
centration axis. From this the authors draw the conclusion that 
with normal behaviour of the liquids in binary mixtures the curves 
as a rule are bent toward the concentration axis, and do not need 
to exhibit an additive behaviour. Mixtures in which the curve 
bends away from the concentration axis are generally associated 
or a compound is present, but this is not necessarily the case, 
because some mixtures known to be associated give curves which 
bend in the opposite direction. The mixture m-cresol—dimethy]- 
aniline is peculiar: at 9° it gives a curve which bends toward the 
concentration axis, but at 64° an S-formed curve is produced, so 
that one portion of the curve is bent toward the concentration 
axis and the other away from it, and at 77° a similar curve is 
obtained, but the point where it crosses the mean curve has 
advanced from about 20% dimethylaniline to 50%. J. F. 8. 


Relations between the Fusion and Viscosity Diagrams of 
Binary Systems. I. Kurnaxov, D. Krorxov and M. Oxsman 
(J. Russ. Phys. Chem. Soc., 1915, 47, 558—588. Compare Kurnakov 
and Efremov, A., 1913, ii, 388; Kurnakov and Shemtschuschni, A., 
1913, ii, 190).—The authors have compared the melting point and 
viscosity diagrams of the following binary systems: naphthalene 
with nitrobenzene, m-<dinitrobenzene, and 1:3:5-trinitrobenzene; 
antimony trichloride with benzene, naphthalene, diphenylmethane, 
triphenylmethane, and aniline; and antimony tribromide with 
triphenylmethane, benzophenone, and acetophenone (compare 
Kremann, A., 1905, ii, 77; Menschutkin, A., 1911, i, 65, 273, 274; 
1912, i, 98, 99, 100, 177, 193; 1912, ii, 920, 923). 

The general conclusions drawn are as follows: The ratio of the 
maximum value of 7 for a binary system to the value of n for the 
more viscous component at the same temperature gives an indica- 
tion of the stability of the compound formed in the liquid phase of 
the system. With the systems formed by antimony trihaloids with 
aromatic compounds, the lowest values of this ratio are given by the 
hydrocarbons, the system CHPh,-SbBr;, for example, giving the 
value 1°32 at 95°. Other values at the same temperature. are: 
COPh,-SbBr;, 1°67; Ph*COMe-SbBr,, 2°29; and NH,Ph-—SbCl,, 
24°71. 

Compounds of naphthalene with nitro-derivatives of benzene exist 
only in the solid state, the viscosity isotherms indicating that they 
undergo dissociation to some extent on fusion. In the liquid 

stems formed by antimony trihaloids with aromatic hydrocarbons 
and their derivatives, the viscosity isotherms indicate clearly the 
mutual action of the components, the maxima of these isotherms 
being closely connected with the distectic points of the correspond- 
ing thermal diagrams (compare Menschutkin, Joc. cit.). In certain 
cases the viscosity diagrams are of irrational type; as the tempera- 
ture is lowered, the maxima of the viscosity isotherms undergo 
displacement towards the rational ordinates of the thermal 
distectics, whilst rise of temperature is accompanied by flattening 
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of the viscosity maxima and by their displacement towards the more 
viscous component. In the system triphenylmethane—antimony 
tribromide the viscosity isotherms indicate the formation in the 
liquid phase of a product of combination, which is not rendered 
evident by the melting-point diagram. T. H. P. 


The Freezing-point Diagrams of Formamide with Water 
and the Aliphatic Acids and their Bearing on the Interpre- 
tation of Viscosity Measurements. Sotomon Eneiisn and 
Witiiam Ernest SrepHen Turner (T., 1915, 107, 774—783).— 
According to freezing-point measurements, formamide forms com- 
pounds with water and the aliphatic acids. Water, formic acid, 
and acetic acid each yield a single compound, the composition of 
which is given by the formule H-CO-NH,,H,O ; H-CO-NH,,H-CO,H, 
m. p. 111°; H-CO-NH,,2CH,°CO,H. Propionic and n-butyric acids 
each yield two compounds, represented by H-CO-NH,,Et-CO,H ; 
2H°CO-NH,,Et-CO,H ; H-CO-NH,,Pr°CO,H ; 

2H-CO-NH,,Pr-CO,H. 

The results of the freezing-point measurements are examined in 
reference to the viscosities of the several binary mixtures at 25° 
(compare Merry and Turner, T., 1914, 105, 748). From this 
comparison the conclusion is drawn that although maxima on 
viscosity-composition curves may be due to chemical combination, 
the formation of compounds is not always accompanied by viscosity 
maxima. It is also pointed out that viscosity-composition curves do 
not afford evidence of more than one compound in binary mixtures 
which give rise to two or more according to the evidence of freezing- 
point measurements. The composition at which the viscosity shows 
a maximum deviation from that calculated according to the simple 
mixture rule is also found to deviate from that which corresponds 
with the compounds indicated by the freezing-point data. In the 
case of formamide—water mixtures, maximum deviation occurs at 
40 instead of 50 mol. % of formamide, and for mixtures of form- 
amide with acetic acid the maximum deviation lies at 50 instead of 
33 mol. % of formamide. H. M. D. 


Osmotic Pressure and Concentration in Solutions of 
Electrolytes, and the Calculation of the Degree of Ionisation. 
Stuart J. Bates (J. Amer. Chem. Soc., 1915, 37, 1421—1445).—The 
divergence from Ostwald’s dilution law exhibited by strong electro- 
lytes may be due to the behaviour either of the ions or of the 
non-dissociated molecules, or of both. This behaviour may be 
expressed by the statement that van’t Hoff’s law, rV=RT, does 
not hold either for one or both of these molecular species. 

The osmotic pressure of the ions and of the non-dissociated 
molecules in solutions of electrolytes has been calculated by means 
of conductivity data, together with measurements of one of the 
colligative properties, such as lowering of the f. p. and the Z.M.F. 
of concentration cells. The osmotic pressure of the univalent ion 
is, in general, a little below that calculated from van’t Hoff’s law, 
whilst that of the non-dissociated molecules of strong uni-univalent 
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electrolytes is considerably greater, the deviation being about 15% 
in a concentration of 0°0001N. The bivalent ions deviate much 
more from van’t Hoff’s law than the univalent ions, whereas non- 
dissociated molecules of bi-bivalent salts obey the law fairly closely, 
the deviation being nearly constant between 0°001WV and 0°02N. 
At concentrations up to 0°05N the various univalent ions show 
almost the same behaviour with respect to the relation between 
osmotic pressure and concentration, and the same is true of the 
bivalent ions. This relation may be expressed by an equation of 
the form dx;/d0;=RT(1+kC”), and in dilute solutions a similar 
relation expresses the behaviour of the non-dissociated molecules. 
Hydration increases the osmotic pressure of both the ions and the 
non-dissociated molecules, but affects that of the latter more than 
that of the former, and therefore has some further effect than the 
removal of “free” water from the solution. 

Applications of the empirical relation between osmotic pressure 
and concentration to various equilibria are pointed out, and that 
to Z.M.F. phenomena is illustrated. E. G. 


Hypothesis Concerning the Condition of Salts in Solution. 
A. N. Sacnanov (J. Russ. Phys. Chem. Soc., 1915, 47, 434—439).— 
Various authors have advanced the view that the deviations exhi- 
bited by salts from the laws of van’t Hoff may be explained as the 
result of hydrolysis of the salts under the influence of water. 
Bogorodski (this vol., ii, 418) assumes that a salt, MR, undergoes 
hydrolysis into the base combined with water, M(OH),(H,O),, and 
the acid similarly combined, RH,(H,O),, such complexes being 
partly in mutual combination, so that chemical equilibrium is 
established between the dissociated and the undissociated molecules. 
The author considers this hypothesis in its relation to the value of 
van’t Hoff’s coefficient, 4. 

In the first place, it is natural to expect that salts of strong acids 
and strong bases would be decomposed to the least, and those of 
weak acids and weak bases to the greatest, extent, so that the 
values of i should be greatest in the latter case and least in the 
former. This is in direct contradiction to the experimental facts. 
Further, the above hypothesis indicates that deviations from van’t 
Hoff’s laws should be exhibited only by salts, whereas actually they 
are shown also by acids and bases. Rosenstiehl does, indeed, assume 
that acids and bases undergo hydrolysis, whilst others, including 
Bogorodski, suppose that acids and bases effect decomposition of 
polymerised water molecules into simple ones. It would follow, 
therefore, that dissolved salts should also effect such depolymerisa- 
tion of water. 

The agreement between the values of ¢ obtained cryoscopically 
and those calculated by means of the equation a=(Q—q)/Q, where 
a is the extent to which the molecules are decomposed hydrolyti- 
cally, and Q and q respectively the heats of formation and neutral- 
isation of the salt, is shown to be fallacious. Values of é are given 
without reference to the dilution, and, if the heat of neutralisation 
of an alkali by hydrochloric acid is taken as 68 or 274, instead of 
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the true value, 137, the values of ¢ obtained from the above equa- 
tion are 1‘93—1°71, which also exhibit fictitious agreement with the 
actual values, 1° 95—1- 75, for binary salts at different dilutions. 
Further, the most exothermic salts of the alkali metals should give 
the highest values of i, which is not the case. For the great 
majority of salts, even the above fictitious agreement fails (compare 
Vilde and Bogorodski, this vol., ii, 512). T. H. P. 


Chemistry. Witi1am J. Pore (Report Brit. Assoc, 1914, 
322—335).—The address of the President of the Chemistry Section, 
dealing mainly with the application of crystallography to organic 
compounds, in connexion with stereochemistry. N. H. J. M. 


Enantiomorphism of Molecular and Crystal Structure. 
Witiiam Bartow and Wiiiam Jackson Pope (T., 1915, 107, 
700—702).—In a recent paper dealing with optical activity and 
enantiomorphism of molecular and crystal structure (T., 1913, 108, 
837) Barker and Marsh have drawn the conclusion that any assem- 
blage of points possessing no other than digonal screw axes can 
only be associated with optical activity if the points themselves 
(that is, the molecules) are enantiomorphous. The authors consider 
that this statement is fallacious, and maintain that if the enantio- 
morphism of a crystal structure and the consequent optical activity 
are entirely traceable to an arrangement of points, located by 
coincidence movements about screw axes, the configuration of the 
component molecules is not enantiomorphous. At present there 
is no reason for attributing enantiomorphous molecular configura- 
tions to those compounds which are optically active in the crystal- 
line form and optically inactive in the liquid state. H. M. D. 


Structure of Crystalline Liquids. Tue. Svepsere (Kolloid. 
Zeitsch., 1915, 16, 103—106).—The optical anisotropy, which is 
exhibited by crystalline liquids under the influence of a magnetic 
field, is found to be associated with changes in the electrical conduc- 
tivity, the magnitude of which depends on the direction of the 
magnetic field relative to that of the applied electrical field. The 
anisotropy in the electrical conducting power increases with the 
strength of the magnetic field, at first slowly, then much more 
rapidly, afterwards more slowly, and tends towards a limiting con- 
stant value. In weak fields, a considerable interval of time elapses 
before the full effect is obtained. For a given magnetic field, the 
anisotropy depends on the temperature; as the temperature falls 
below the clearing temperature (the temperature at which the crystal- 
line liquid is transformed into the ordinary isotropic modification), 
the anisotropy increases at first very rapid idly , then more slowly, and 


ultimately varies with the temperature according to a linear 
equation. H. M. D. 


The Relations between the Tyndall Effect and the Size of 
the Particles in Colloidal Solutions. Werner MeEcKLENBURG 
(Kolloid. Zeitsch., 1915, 16, 97—103).—By means of the apparatus 
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described in a previous paper (A., 1914, ii, 445), experiments have 
been made with colloidal solutions of sulphur in order to ascertain 
the dependence of the Tyndall effect on the concentration of the 
solution, the size of the colloidal particles, and the wave-length of 
the incident light. By a process of fractionation, a series of nine 
solutions was obtained, each containing particles of approximately 
the same size, which varied from a diameter=5 py at the one end 
to 840 pp at the other end of the series. 

For solutions containing particles of the same size the intensity 
of the Tyndall effect is proportional to the concentration of the 
solution. For solutions which contain particles of diameter less 
than 100 pp, the intensity of the effect is inversely proportional to 
the fourth power of the wavelength, whilst for particles of 
diameter between 250 and 850 py, the intensity varies inversely as 
the square of the wavelength. Neither the Rayleigh relation 
(7.At=c), nor the Clausius relation (Z.A?=c) is satisfied in the 
case of solutions which contain particles of diameter between 100 
and 250 wp, and the results indicate a gradual transition from the 
one group to the other as the size of the particles changes. 

It is shown that the measurement of the Tyndall effect may be 
applied to the determination of the relative size of the particles in 
monodisperse solutions of varying degrees of dispersity. H. M. D. 


Forms of Growth Resembling Living Organisms and their 
Products Slowly Deposited from Metastable Solutions of 
Inorganic Colloids. Brensamin Moore and W. G. Evans (Proc. Roy. 
Soe., 1915, [B], 89, 17—27).—Colloidal solutions may be prepared 
which are only slowly influenced by a change in the external con- 
ditions. The —_— of a hydrosol into a hydrogel may be 
preceded for a long time by a metastable condition of the colloidal 
solution. The forms assumed by the depositions, or growths, from 
such slowly changing metastable colloidal solutions sometimes 
closely resemble lowly living organisms. 

The metastable colloidal solutions employed by the authors are 
prepared from ferric nitrate and sodium silicate in such propor- 
tions as to give a slight deposit after boiling for ten minutes. The 
solution then contains two metastable colloids, ferric hydroxide and 
silicic acid. Solutions giving no deposit after boiling, or those 
which, on the other hand, are completely deposited, do not form 
growths. The colloidal solution is then placed in sterilised tubes, 
which, after being hermetically sealed, are heated in an autoclave 
for fifteen minutes at 110°. After seven months the tubes are 
opened and the contents examined microscopically. Microphoto- 
graphs are given of the growths in the tubes, which consisted of 
(1) patches of sometimes fine, sometimes coarse granular deposits 
with fine fibres running in them; (2) chains of dots, sometimes 
slightly elongated, like micrococci or short bacteria ; (3) branching, 
coarse fibres like hyphe of a fungus; (4) long, coarse fibres like 
cotton fibres; (5) excessively fine fibrils, sometimes forming a net- 
work like a fibrin network; at other times they are single and 
convoluted into the most intricate knots or loops. These deposits 
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are stained by dyes like methylene-blue, and do not give the 
reaction with iodine and sulphuric acid for cellulose. 

Another metastable solution employed is prepared from sodium 
silicate and dilute phosphoric acid, and contains metastable, col- 
loidal silicic acid. The deposits obtained are similar in form to 
those already described, but not so numerous. 

The living cell is built up of metastable colloids, but the authors 
state that they were unable to observe anything which could be 
described as a living organism arise from the inorganic solids they 
have investigated. It was not found possible to subculture any 
of the growths in other media. H. W. B. 


Production of Growths or Deposits in Metastable Inorganic 
Hydrosols. Bensamin Moore (Proc. Roy. Soc., 1915, [B], 89, 
27—35. Compare preceding abstract).—Successful attempts have 
been made by the author to obtain growths, similar to those 
described in the preceding abstract, in a few minutes instead of 
several months. Positive results were obtained (1) by using 
stronger solutions of ferric nitrate and sodium silicate, (2) by 
mixing two colloidal solutions of opposite cataphoresis (ferric 
hydroxide and silicic acid) until the point of permanent precipi- 
tation was just being reached, (3) by mixing solutions of colloidal 
ferric hydroxide and colloidal sulphur, and (4) by dialysing colloidal 
silicic acid prepared from sodium silicate and hydrochloric acid, 
when the growths appear whilst the solution is still perfectly mobile. 
In the first three cases, the growths appear almost immediately 
after the solutions are mixed, and consist of a network of fibres, 
some of which are exceedingly fine, whilst some of the medium- 
sizel fibres have branches and show nodulation, cross-striations, or 
divisions. They often closely resemble the hyphe of a fungus. 
The actual mode of growth of the fibres has not been ascertained. 
Some of the experiments have been carried out with all possible 
precautions taken to exclude contamination by micro-organisms. 
In these circumstances the growths are still observed, but the 
network of fibres is usually of finer texture. H. W. B. 


Dyes. I. Trause and F. Koaver (/nter. Zeitsch. phys.-chem. Biol., 
1915, 2, 197—-226).—Previous experiments (this vol., ii, 154) on 
the influence of foreign substances on the rate of gelatinisation 
of gelatin solutions, and also on the rate of liquefaction of the gel, 
have been extended to various dyes. In general, basic dyes give rise 
to a decrease in the rate of liquefaction and an increase in the rate 
of gelatinisation. These effects are more pronounced with dyes of 
marked colloidal character. Acid dyes in most cases increase the 
rate of liquefaction, and reduce the rate of gelatinisation. Accord- 
ing to this, acid dyes generally exert a swelling effect, but excep- 
tions have been found. 

Experiments on the diffusion of dyes in gelatin jellies show that 
the rate of diffusion runs more or less parallel with the perme- 
ability as exhibited in experiments with plant cells. In most cases 
the rate of diffusion appears to be determined by the size of the 
colloid particles, but this is not always so. 
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The authors call attention to the importance of the relations 
referred to in connexion with various biological problems. 


H. M. D. 


Theory of Dyeing. 1. Trause (Ser., 1915, 48, 938—916).—A 
study of the effects of various dyes on the swelling of gelatin has 
led to interesting conclusions with regard to the theory of dyeing. 
The details of the experiments with sixty-five different dyes will be 
published in another place; a summary of the chief results is given 
in this paper. 

The method adopted was to measure the speed at which the 
jellies redissolved at a given temperature, the sinking of small 
glass beads being taken as the critical point. It is found that, 
generally speaking, basic dyes like night-blue, hinder the re-solution 
of the gel, whilst acid dyes like benzopurpurin and anthraquinone- 
green promote the swelling and solution. The degree of the action 
of the dye depends on its colloidal character; highly colioidal dyes 
like night-blue, Victoria-blue, naphthindone, and new-blue have 
pronounced effects, whilst dispersoid dyes like methylene-blue have 
scarcely any action. Dyes which hinder imbibition tend to deposit 
on the surface of the swollen gel, the more so the more colloidal 
they are, whilst dyes which promote swelling spread into the gel. 

The last point was studied in a series of test-tube experiments 
on the rate of diffusion of 0°1% solutions of dyes into 10% gelatin 
jelly. Highly colloidal dyes did not enter the gel at all, whilst 
highly disperse dyes diffused to a depth of 10—16 mm. in a day, 
and the solutions of the colloidal dyes were decolorised in a few 
days, nearly all tne dye appearing as a thick crust at the surface 
of the gel. This is regarded as a true picture of the process opera- 
tive in dyeing. If the fibres are sufficiently swollen and the dye 
is sufficiently colloidal, adsorption at the surface of the fibre takes 
place. The addition of salts, acids, alkalis, and mordants (A., 1912, 
li, 740) is discussed, and experimental evidence is adduced in 
support of the following points. The addition of bases to basic 
dyes and acids to acid dyes works favourably by increasing the 
size of the particles of the dye (this vol., i, 105), and also by 
promoting the swelling of the fibres. Sodium sulphate hinders the 
gel from re-dissolving. 

It is suggested that by diffusion experiments in test-tubes the 
most advantageous addition of a salt, acid, or base may be ascer- 
tained very readily. J. C. W. 


New Type of Action in Chemical Precipitation. Rapuaert Ep. 
LigseGane (Chem. Zentr., 1914, ii, 1260; from Arch. EHntwicklungs- 
mechanik Organismen, 1914, 39, 362—374).—When solutions of 
silver nitrate and potassium dichromate travel towards one another 
in a layer of jelly, peculiarly formed precipitates of silver chromate 
separate in the intervening space. The forms undergo a character- 
istic change when small quantities of acid are added to the jelly. 


Theory of Emulsification. VII. Witper D. Bancrorr (J. 
Physical Chem., 1915, 19, 513—529. Compare A., 1913, ii, 121, 
680).—The formation of solid films on colloidal solutions is dis- 
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cussed in the present paper. The experimental work of Metcalf 
(A., 1905, ii, 512) and some new experiments by the author with 
solutions of pepsin-fibrinogen-peptone-a constitute the basis of the 
discussion. It is shown that the Gibbs theorem in regard to the 
concentration in the surface film of substances which lower the 
surface tension applies only to substances in true solution. Since 
peptone does not dissolve in water to any appreciable extent, the 
concentration of peptone in the surface film does not give rise to 
the enormous differences of osmotic pressure calculated by Metcalf. 
Whilst the presence of adsorbed gases may be a factor in causing 
the formation of a solid film, it is not the sole factor, and is 
probably a minor factor in most cases. The solid film which forms 
over mercury is an oxide, and the films formed over ferric chloride 
solutions are hydrated ferric oxide. There is no reason for postu- 
lating the formation of an insoluble modification with peptone. 
The peptone particles concentrate in the surface, and coalesce to 
form a solid film. A similar result can be obtained with colloidal 
silver. The formation of a solid film at the surface of a liquid is 
an intermediate case between the adsorption of solids at a dineric 
interface and the flotation of solids by adsorbed gases. J. F. 5S. 


Experiments on Emulsions. II. ‘TT. Rotanp Brices and 
Hueco F. Scumivr (J. Physical Chem., 1915, 19, 478—499. Compare 
Newman, A., 1914, ii, 183).—The conditions of formation of 


benzene emulsions in water and water emulsions in benzene in the 
presence of sodium oleate, sodium resinate, ferric acetate, gelatin, 
and gum arabic have been studied. It is shown that two types of 
emulsions are possible with benzene and water depending on the 
nature of the emulsifying agent and the properties of the films 
produced in the dineric interface. Emulsions of benzene in water 
may be prepared if a suitable emulsifier, which is soluble in water, 
is present; under these conditions the relative amounts of the 
two phases and the wetting of the walls of the bottle are of very 
little importance in determining the type of the emulsion. Emul- 
sions of benzene in water may be obtained by direct shaking in the 
presence of small amounts of alkali soaps and other substances. 
The concentration of benzene in the emulsion varies with the 
amount and intensity of shaking, and approaches a limit which is 
probably not much below 100%. From experiments with different 
emulsifying agents it is shown that the properties of the emulsion 
depend largely on the interfacial membrane. The ease with which 
benzene is emulsified in aqueous sodium oleate solutions increases 
very rapidly at first as the concentration of the soap rises to 
0°01%, after which it remains more or less constant. The ease with 
which benzene is emulsified in aqueous solutions of sodium oleate 
is strongly influenced by free alkali hydroxide, which has a pepton- 
ising action at low concentrations. Emulsions of water in benzene 
may be prepared if a suitable emulsifying agent is present; under 
these conditions the relative amounts of the two phases and the 
wetting of the walls of the bottle are of secondary importance in 
determining the type of emulsion. The nature of the emulsions 
3§-—2 
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of water in benzene depends on the properties of the film produced 
in the dineric interface. The drop number cannot be used directly 
as a measure of the probable efficiency of a substance as an emulsi- 


fying agent for a given liquid. J. F. 8. 


Criticism of Gurvitsch’s Hypothesis of a Physico-chemical 
Force of Attraction. N. A. Korosovski (J. Russ. Phys. Chem. Soc., 
1915, 47, 717—723).—The author regards Gurvitsch’s hypothesis 
(A., 1914, ii, 435) as untounded, and shows that the results express- 
ing the distribution of valeric acid between light petroleum and 
sulphuric acid are in accord, not only with the arbitrary equation 
suggested by Gurvitsch, but also with the theoretical formule of 
Freundlich and of Nernst. 

Gurvitsch’s numbers lead to the striking fact that the distribu- 
tions of benzoic and valeric acids between light petroleum and 
floridin are expressed by one and the same equation, y =5°38p* 6, 
the coefficient of distribution, A1/™, having the value 0°186 in each 
case. No theoretical significance is suggested for this coincidence. 


es & 


New Method of Finding the Second Dissociation Constants 
of Dibasic Acids. Aswint Kumar Darra and Nivratan Duar (T., 
1915, 107, 824—827).—The method is based on the fact that a 
solution of the sodium salt of a dibasic acid dissolves more carbon 
dioxide than an equal volume of water: Experimentally the deter- 
mination is carried out by connecting in series a 250 c.c. Erlen- 
meyer flask, containing water, two U-tubes containing calcium 
chloride, a second similar Erlenmeyer flask containing the solution, 
two more U-tubes, and a guard-tube. The individual parts of the 
apparatus and their contents are weighed, carbon dioxide is then 
passed through for about one and a-half hours, and the various 
parts are then re-weighed; from the increase in weight of the 
various parts the increased solubility is deduced. If a is the con- 
centration of carbon dioxide in water, s that dissolved in the salt 
solution of concentration c, then k, the second dissociation con- 
stant, is given by ax 3x 10-7 x {c —2(s—a)}/(s—a)*, where 3 x 10-7 
is the first dissociation constant of carbonic acid (Walker, A., 1900, 
ii, 268). The following values of &.10° are found at 25°: tartaric 
acid, 99; succinic, 4°55; malonic, 1°9; oxalic, 38°5; fumaric, 36°1; 
malic, 13°0; and phthalic, 2°5. J. F. 8. 


Investigations on Ammonia. II. New Determination of 
the Ammonia Equilibrium at 30 Atmospheres Pressure. F. 
Haser, 8. Tamaru, and Ca. Ponnaz (Zeitsch. Elektrochem., 1915, 21, 
89—106. Compare this vol., ii, 226).—The equilibrium between 
nitrogen, hydrogen, and ammonia has been reinvestigated at tem- 
peratures between 550° and 1000° and 30 atmospheres pressure. 
Osmium was used as catalyst, and both external and internal 
methods of heating were applied. The details of apparatus and 
the experimental method are in general the same as previously 
described (loc. cit., and Haber and Le Rossignol, A., 1907, ii, 454; 
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1908, ii, 362, 819). It is shown that the new determinations are 
in complete agreement with the previous work, and can be expressed 
along with the earlier measurements by the expression : 

log ky =13200/4°5717 — 6134, 


in which ky is given by the expression ky = Pyu,/|pit, ° py. 


F. S. 


Equilibrium in the System Disodium Hydrogen Arsenate, 
Lead Nitrate, and Water at 25°. B. E. Curry and T. 0. 
SmirH (J. Amer. Chem. Soc., 1915, 37, 1685—1688).—During an 
investigation of commercial lead arsenates, the authors experienced 
the need of definite information regarding the theoretical com- 
pounds of lead and arsenic acid, the compounds described in the 
literature having been obtained under ordinary synthetic rather 
than equilibrium conditions. A study was therefore undertaken 
by the solubility method to determine the compounds existing at 
25° in the system disodium hydrogen arsenate, lead nitrate, and 
water. The results have shown that only one compound exists 
under these conditions, namely, lead hydrogen arsenate.  E. G. 


Solubility Curves of Salt Hydrates: Calcium Nitrate. 
Hues Storr Taytor and WiLttam Notaxp HENDERSON (J. Amer. Chem. 
Soc., 1915, 3'7, 1688—1694).—Bassett and Taylor (T., 1912, 101, 
576) have studied the two-component system, calcium nitrate—water. 
Hasselblatt (A., 1913, ii, 484) has obtained evidence of the exist- 
ence of two forms of the tetrahydrate, m. p. 42°6° and 39°7°, the 
former agreeing with that obtained by Bassett and Taylor. A 
study has now been made of the solubility curve of the unstable 
calcium nitrate tetrahydrate in order to complete the phase 
diagram already established, and it has been found that this shows 
a maximum solubility corresponding with the solid phase at 39°7°, 
the m. p. of the substance, as well as a retroflex portion of the 
curve. 

According to the results obtained by D’Ans and Siegler (A., 
1913, ii, 214), the curve of the anhydrous salt in the unstable region 
should show a sharp change of direction below 50°, or, in other 
words, the heat of solution in the almost saturated solution must 
undergo a sudden change in the region 25—50°. As this seemed 
improbable, the solubility of the anhydrous salt at 25° has been 
determined, and it has been found to correspond with those obtained 
by Bassett and Taylor at the higher temperatures, and not with 
that obtained by D’Ans. 

The stable solubility curve of Bassett and Taylor has been 
reinvestigated, and in one or two cases small changes in the 
solubility values have been made. E. G. 


The Hypohalogenous Acids and the Hypohalogenites. 
VIII. The Temperature-coefficient] of the Reciprocal Reac- 
tions of the Iodine-Iodate Equilibrium. Anton Skrapat (Monatsh., 
1914, 35, 1157—1234. Compare A., 1907, ii, 448; 1909, ii, 224; 
1911, ii, 382; 1912, ii, 33, 340; 1914, ii, 623).—The velocity of 
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formation of iodate from iodine and iodide in a mixture of sodium 
carbonate and hydrogen carbonate solutions has been determined 
at 18°, 25°3°, and 32°5°, and the temperature-coefficient calculated 
to 45°0 as a mean. When a similar reaction was effected in sodium 
acetate solution the temperature-coefficient had the value 2°0. The 
velocity of decomposition of iodate in a mixture of acetic acid and 
sodium acetate solution determined at 18° and 32°8° leads to the 
temperature-coefficient 1°34. The same reaction in a mixture of 
disodium and monosodium phosphates at 18°0°, 25°0°, and 35°0° 
gives a temperature-coefficient of 1°26; in a mixture of potassium 
fluoride and hydrogen fluoride at 140°, 25°0°, and 35°0° a value 
of the temperature-coefficient of 0°9—1-04 is obtained, a mixture 
of sodium sulphate and hydrogen sulphate at 17°5° and 31°5° leads 
to a value of 0°85, and at 80° to a value 0°83. The temperature- 
coefficient of reactions is considered theoretically at great length 
in the paper. It is shown that the temperature-coefficient 
kt 440 : % of a reaction must necessarily undergo a change when 
the substances, which affect the time equation, are transformed into 
complexes. The relationship between the temperature-coefficient 
7 of the original reaction and 7’, that of the reaction between the 


complex substances, is governed by the formula: 
o [r = eI RMT +10XmQ) +2 Qo+ eoee tamtyaat--) . . (i) 


in which Q and q represent the heat changes of the complex 
reaction, and the sum (m+n+ ... +%+y+ .. .) indicates the 
order of the reaction. With the change of the temperature-coeffi- 
cient a change occurs in the heat change of the total reaction. 
If Q is the heat change of the original reaction, then U, the heat 
change of the reaction between the complex substances, is given by 


the equation: 
T= Q—(aQ,+50Q.+¢eQ3+ ...) (ii) 


where a, }, and ¢ are the molecular coefficients of the substances 
in the total reaction. Formula (i) indicates that a great varia- 
bility of + is to be expected with reactions of the higher orders, 
and this has been proved in the present paper for the two reversible 
reactions: 3I1,+6OH’ — 51’ + 104! + +3H,O, and 
10,/ + 51’ + 6H*° =— 31, + 3H,0, 

of the equilibrium of iodate-iodide. The observed temperature- 
coefficient and that calculated by formula (i) are in good agreement, 
and in this connexion it has been shown that the limits 1—7 
previously observed for the temperature-coefficient can be enlarged 
to a great extent, for values of 0°8 and 100 have been experi- 
mentally observed. In the case of the value 0°8 a reaction has 
been observed and measured for the first time, in which the 
velocity definitely decreases with increase of temperature. The 
discussion of formule (i) and (ii) leads to the following general 
results: (a) immeasurably rapid reactions have a temperature- 
coefficient of unity; (b) the temperature-coefficient is greater the 
smaller the velocity and the less exothermic the reaction; (c) large 
temperature-coefficients of the order 100—1000 are found in very 
slow, strongly endothermic reactions, and those in the region of 
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unity are found with very rapid, strongly exothermic reactions, 
exception being made in the case of reactions of medium velocity 
and high positive heat change. The relative scarcity of fractional 
temperature-coefficients and the probable non-existence of very 
small coefficients of the order 0°01—0°001, are probably to be attri- 
buted to the frequency with which the Berthelot principle holds 
at medium temperatures. The original temperature-coefficient rule 
is the most generally observed case, and it is only true for easily 
measurable reactions, and for reactions of approximately the same 
velocity. Finally, it is shown that the relationships which exist 
between the temperature-coefficient, the velocity, and the heat 
change of reactions are such that they must regulate the velocity 
of reactions on the side of smaller velocities in the case of both 
isothermal and adiabatic reactions. J. F. 8. 


Some Double Decompositions of Calcium Thiosulphate 
which occurs as a By-product in the Leblanc Soda Process 
from the Points of View of the Law of Mass Action and the 
Phase Rule. Rosert Kremann and Hans Ropemunp (Monatsh., 
1915, 35, 1061—1113).--The alkali waste from the Leblane soda 
process is converted into calcium thiosulphate, and this substance 
by means of sodium sulphate or sodium carbonate into sodium thio- 
sulphate. The author considers these two reactions on the basis 
of the law of mass action. In the theoretical consideration some of 
the necessary data are unknown, and these have been experi- 
mentally determined. It is shown that calcium thiosulphate dis- 
solves to the extent of 29°4 parts at 9° and 34°7 parts at 25° in 
100 of water, and that it is dissociated in saturated solution to 
the extent of about 0°6% at both temperatures. Using these figures 
and other known data, the mass action constant is calculated for 
the double decompositions : 

(1) CaS,0,+ Na,CO, — Na,S,O0, + CaCOsg, 
and 

(2) CaS,0, + Na,SO, — Na,S,0, + CaSO,. 

It is found that &% = 2°06 x 104 and #3” =3°17 x 104, kf =7°94 x 107 
and k?* =9°475 x 107, from which it follows that the reaction with 
sodium carbonate will give a much better yield of sodium thio- 
sulphate than the other reaction. The theoretically deduced 
results are examined experimentally. Quantities of calcium thio- 
sulphate are shaken with the requisite quantities of 0°5, 0°8, and 
1°3N-solutions of sodium sulphate and sodium carbonate, and the 
extent of reaction, é.e., the amount of sodium thiosulphate formed, 
is deduced by titrating the solution with iodine. In both cases 
and at the two temperatures 9° and 25°, it is shown that the 
maximum quantity of sodium thiosulphate is not formed. However, 
attempts to reach the equilibrium point, if such exists, by shaking 
sodium thiosulphate with calcium sulphate or calcium carbonate 
show that the maximum quantity of thiosulphate should have been 
produced in the first experiments. The incomplete formation 
(97—98%) of sodium thiosulphate in the first experiments is due to 
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the formation of calcium sulphate and calcium carbonate respec- 
tively on the grains of calcium thiosulphate, which thereby prevent 
further action. The double decomposition : 


2NaNO,+CaS,0, — Na,S,0,+ Ca(NO,)o, 


is studied from the point of view of the phase rule. The method 
consisted in weighing out such quantities of the salts that one, 
two, or three remained in the solid phase, and determining the 
concentration of the four salts in the saturated solution at 9° and 
25°. The results were plotted on a co-ordinate system, consisting 
of the projection of the four edges of a regular octahedron. It is 
shown that no double salts of any of the pairs of salts exist in the 
temperature region examined, but that a triple salt, 


NaNO,,CaS,0,,Na,$,0,,11H,0, 


exists. This salt is stable up to about 33°, and has the following 
solubility values calculated in grams of anhydrous salt in 100 grams 
of solution: 1°, 42°14; 9°, 43°61; 15°, 46°29; 20°, 50°40; 25°, 
56°28; 27°, 58°86; 28°, 60°99; and 30°, 63°30. The salt exists in 
silky needles, which are quite different in appearance from the 
mixture of the constituent salts. The transition point has been 
determined by the solubility method and by the thermometric 
method. The transition, 


NaNO,,Ca8,0,,Na,9,05,11H,0 = 
NaNO, + CaS8,0,,6H,O + Na,S,0,,5H,0, 


takes place at 29°2°. This is the only known case of the existence 
of a triple salt, the constituents of which do not form double salts. 


J. F. S. 


Natural Fats from the Point of View of the Phase Rule. 
IV. The Ternary System Tristearin — Tripalmitin — Stearic 
Acid. R. Kremann and R. Kropsca (Monatsh., 1914, 35, 823—839. 
Compare A., 1914, ii, 637).—The binary systems which comprise the 
present ternary system have been previously examined. In the 
present paper constant mixtures of each pair of the three com- 
ponents are taken, and various quantities of the third component 
are added to each mixture, and the points of crystallisation or 
solidification are measured. Curves are given expressing the 
relationships observed, and the whole of the results are plotted on a 
triangular co-ordinate system. J. F. 8. 


Natural Fats from the Point of View of the Phase Rule. 
V. The Ternary System Tristearin — Tripalmitin —Palmitic 
Acid. R. Kremann and R. Kropscn (Monatsh., 1914, 35, 841—857. 
Compare A., 1914, ii, 637, and preceding abstract).—This system is 
examined in exactly the same way as indicated (Joc. cit.), and 
the relationships obtained are represented on a triangular co-ordin- 
ate system, which is considerably more complicated than the system 
previously examined. J. F. S. 
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Kinetics of the Bromate-Nitrite Reaction. Asin Kurren- 
ACKER (Monatsh., 1914, 35, 925—944).—The reaction between 
bromate and nitrite follows the three simple reactions: 

(1) BrO,’ + 3NO,/=Br’ + 3NO,’, 
(2) BrO,’ + 5Br’ + 6H’ =3Br, + 3H,0, 
and (3) Br.+NO,/+H,O=2Br’ + NO,/ + 2H’. 

In the present paper, reaction (1) is considered. This is achieved 
by allowing the bromate and nitrite to react in a feebly acid 
solution. Solutions of known concentration of potassium bromate 
and potassium nitrite were brought together in the presence of 
dilute acetic acid at 21°. After the reaction had proceeded for a 
sufficiently long time it was stopped by the addition of so much 
sodium hydroxide solution that 75% of the acetic acid was 
neutralised. The unused nitrite was then decomposed by the 
addition of bromine water, the excess of bromine being reduced by 
the addition of 0°01N- thiosulphate. Potassium iodide was then 
added, and any liberated iodine reduced by a drop of 0°01N-thio- 
sulphate. Then hydrochloric acid was added, and the bromate 
decomposed with the liberation of iodine, which was estimated by a 
0°1NV-thiosulphate solution and the amount of bromate present 
calculated. Each estimation, it will be seen, requires a fresh 
quantity of the solution. The reaction is shown to be of the first 
order with respect to the bromate. The reaction is very slightly 
influenced by the concentration of the nitrite, and only when the 
relation of the concentration of bromate to nitrite is very large 
or equal to unity. With large concentrations of nitrite the velocity 
is independent of the nitrite concentration, and in this case the 
reaction is of the first order. The velocity is strongly accelerated 
by acetic acid. The behaviour of the nitrite and the acetic acid 
is explained by the assumption that the reaction which has been 
measured consists in the interaction of bromic acid and nitric oxide, 
and in which the nitrous acid is only so far active as it produces 
the nitric oxide as fast as it is used up. So that the reaction (1) is 
to be regarded as made up of the two actions, (la) 3NO,/+2H°= 
2NO+NO,’+H,O, and (14) BrO,! +2NO+H,0= Br! + 2NO,! + 
2H”. J. F. s. 


Steric Influence: Static and Dynamic. II. O1iver CHariEs 
Minty Davis and Freperrc Witiiam Rixon (T., 1915, 107, 
728—736. Compare A., 1912, ii, 32).—In order to obtain informa- 
tion relative to steric effects in the formation and decomposition of 
formanilide and the corresponding compounds obtained from 
aniline derivatives, the authors have made experiments in which 
they measured (1) ‘the velocity of formation of the anilide, (2) the 
velocity of decomposition, (3) the equilibrium ratio. The solvent 
consisted of 4 mixture of two volumes of pyridine with one of water, 
and the measurements were made at 100°. The reaction velocities 
are expressed in terms of empirical coefficients. 

The results obtained show that the velocity-coefficients obtained 
in the first series of experiments run approximately parallel with 
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the formation of calcium sulphate and calcium carbonate respec- 
tively on the grains of calcium thiosulphate, which thereby prevent 
further action. The double decomposition : 


2NaNO, + CaS,0, == Na,S,0;+ Ca(NO,)>, 


is studied from the point of view of the phase rule. The method 
consisted in weighing out such quantities of the salts that one, 
two, or three remained in the solid phase, and determining the 
concentration of the four salts in the saturated solution at 9° and 
25°. The results were plotted on a co-ordinate system, consisting 
of the projection of the four edges of a regular octahedron. It is 
shown that no double salts of any of the pairs of salts exist in the 
temperature region examined, but that a triple salt, 


NaNO,,CaS,0;,Na,8,0,,11H,0, 


exists. This salt is stable up to about 33°, and has the following 
solubility values calculated in grams of anhydrous salt in 100 grams 
of solution: 1°, 42°14; 9°, 43°61; 15°, 46°29; 20°, 50°40; 25°, 
56°28; 27°, 58°86; 28°, 60°99; and 30°, 63°30. The salt exists in 
silky needles, which are quite different in appearance from the 
mixture of the constituent salts. The transition point has been 
determined by the solubility method and by the thermometric 
method. The transition, 


NaNO,,Ca8,0,,Na,S,0;,11H,O0 — 
NaNO, + CaS,0,,6H,O + Na,S,0,,5H,O, 


takes place at 29°2°. This is the only known case of the existence 


of a triple salt, the constituents of which do not form double salts. 
J. F. S. 


Natural Fats from the Point of View of the Phase Rule. 
IV. The Ternary System Tristearin —- Tripalmitin — Stearic 
Acid. R. Kremann and R. Kropscn (Monatsh., 1914, 35, 823—839. 
Compare A., 1914, ii, 637).—The binary systems which comprise the 
present ternary system have been previously examined. In the 
present paper constant mixtures of each pair of the three com- 
ponents are taken, and various quantities of the third component 
are added to each mixture, and the points of crystallisation or 
solidification are measured. Curves are given expressing the 
relationships observed, and the whole of the results are plotted on a 
triangular co-ordinate system. J. F. S. 


Natural Fats from the Point of View of the Phase Rule. 
V. The Ternary System Tristearin - Tripalmitin—Palmitic 
Acid. R. Kremann and R. Kropscn (Monatsh., 1914, 35, 841—857. 
Compare A., 1914, ii, 637, and preceding abstract).—This system is 
examined in exactly the same way as indicated (loc. cit.), and 
the relationships obtained are represented on a triangular co-ordin- 
ate system, which is considerably more complicated than the system 
previously examined. J. F. S. 
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Kinetics of the Bromate-Nitrite Reaction. Asin Kurren- 
ACKER (Monatsh, 1914, 35, 925—944).—The reaction between 
bromate and nitrite follows the three simple reactions: 

(1) BrO,’ + 3NO,/=Br’ + 3NO,’, 
(2) BrO,/ + 5Br’ + 6H" =3Br, + 3H,O, 
and (3) Br.+NO,/+H,O=2Br’ + NO,/ + 2H’. 

In the present paper, reaction (1) is considered. This is achieved 
by allowing the bromate and nitrite to react in a feebly acid 
solution. Solutions of known concentration of potassium bromate 
and potassium nitrite were brought together in the presence of 
dilute acetic acid at 21°. After the reaction had proceeded for a 
sufficiently long time it was stopped by the addition of so much 
sodium hydroxide solution that 75% of the acetic acid was 
neutralised. The unused nitrite was then decomposed by the 
addition of bromine water, the excess of bromine being reduced by 
the addition of 0°01N-thiosulphate. Potassium iodide was then 
added, and any liberated iodine reduced by a drop of 0°01N-thio- 
sulphate. Then hydrechloric acid was added, and the bromate 
decomposed with the liberation of iodine, which was estimated by a 
0°1N-thiosulphate solution and the amount of bromate present 
calculated. Each estimation, it will be seen, requires a fresh 
quantity of the solution. The reaction is shown to be of the first 
order with respect to the bromate. The reaction is very slightly 
influenced by the concentration of the nitrite, and only when the 
relation of the concentration of bromate to nitrite is very large 
or equal to unity. With large concentrations of nitrite the velocity 
is independent of the nitrite concentration, and in this case the 
reaction is of the first order. The velocity is strongly accelerated 
by acetic acid. The behaviour of the nitrite and the acetic acid 
is explained by the assumption that the reaction which has been 
measured consists in the interaction of bromic acid and nitric oxide, 
and in which the nitrous acid is only so far active as it produces 
the nitric oxide as fast as it is used up. So that the reaction (1) i is 
to be regarded as made up of the two actions, (la) 3NO,’/+2H°= 
2NO+NO,'+ HO, and (14) BrO,’ +2NO+H,0= al ty’ fad 
2H”. J 


Steric Influence: Static and Dynamic. II. OLiver CHARtEs 
Minty Davis and Freperic Wittiam Rixon (T., 1915, 107, 
728—736. Compare A., 1912, ii, 32).—In order to obtain informa- 
tion relative to steric effects in the formation and decomposition of 
formanilide and the corresponding compounds obtained from 
aniline derivatives, the authors have made experiments in which 
they measured (1) the velocity of formation of the anilide, (2) the 
velocity of decomposition, (3) the equilibrium ratio. The solvent 
consisted of 4 mixture of two volumes of pyridine with one of water, 
and the measurements were made at 100°. The reaction velocities 
are expressed in terms of empirical coefficients. 

The results obtained show that the velocity-coefficients obtained 
in the first series of experiments run approximately parallel with 


ii. 538 ABSTRACTS OF CHEMICAL PAPERS. 


the percentage amounts of the anilide formed in the condition of 
equilibrium. The influence of the nature of the substituent and of 
ortho-, meta-, and para-isomerism is discussed in reference to these 


data. H. M. D. 


Studies on the Walden Inversion. II. The Kinetics and 
Dissociation Constant of Phenylchloroacetic Acid. GrorcE 
Senter (T., 1915, 107, 908—915. Compare T., 1907, 91, 460; 
1909, 95, 1827; 1910, 97, 346).—The hydrolysis of phenylchloro- 
acetic acid as represented by the equation: 

CHPhCl-CO,H + H,O —> OH-CHPh:-CO,H + HCl, 

has been inyestigated. It is shown that the hydrolysis is mainly 
effected by the action of water on the anion, very little occurring 
with the non-ionised acid. The latter point is proved by the 
diminution of the velocity constant when the reaction is carried 
out in the presence of hydrochloric acid of various concentrations. 
A further series of experiments are described on the hydrolysis of 
the sodium salt of phenylchloroacetic acid by water and by sodium 
hydroxide. The reaction is shown to be the same as in the previous 
case; further, it is shown that the hydroxyl ions from the sodium 
hydroxide have an action which is quite negligible in comparison 
with the action of water. The presence of sodium chloride has a 
slight accelerating influence on the hydrolysis of the sodium salt 
of phenylchloroacetic acid. In order to make the necessary calcula- 
tion the degree of dissociation of the acid was necessary. The 
author has therefore made a series of electrical conductivity 
measurements at 25°, and calculated this value on the assumption 
that A,, =377. The temperature-coefficient of the hydrolysis has the 
value 3°6 between the temperatures 25° and 50°1°. J. F. 8. 


Methyl Salicylate. IV. The Saponification of Methyl 
Salicylate, Methyl Benzoate, and Methyl o-Methoxybenzoate. 
H. D. Gress, R. R. Wiiuiams, and A. 8. GavagiKian (Philippine J. Sci., 
1913, 8, 1—30. Compare A., 1908, ii, 906; 1909, i, 231; 1912, ii, 
1119).—The rate of saponification of the esters was measured in 
experiments in which the esters were present in excess, forming a 
second layer of liquid. In these circumstances the concentration 
of the ester in the aqueous solution remains constant, and the 
saponification proceeds in accordance with the requirements of the 
equation for a unimolecular change. At 30° the values obtained 
for the velocity-coefficient are as follows: methyl benzoate, 4°529; 
methyl salicylate, 6°36; methyl o-methoxybenzoate, 2°029; sodium 
derivative of methy] salicylate, 0°1605. The first and the third 
were also investigated in homogeneous solution, giving 5°411 and 
2°593 respectively for the (bimolecular) velocity-coefficient. 

According to conductivity measurements, the ionisation constant 
of methyl salicylate at 30° is of the order 10-", which agrees with 
the value calculated from the hydrolysis of the sodium derivative 
of methyl! salicylate (4,=0°001). The hydrolysis of pure aqueous 
solutions of methyl salicylate has also been examined by measuring 
the increase in the electrical conductivity of the solutions, and the 
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paper contains data obtained at 30° and 100°. Saturated aqueous 
solutions at 30° contain per litre 0°01568 mol. of methyl benzoate, 
0°0371 of the methyl o-methoxybenzoate, and 0°005 mol. of methyl 
salicylate. H. M. D. 


Temperature-coefiicients and the Effects of Acids, Bases, 
and Salts on Velocities of Reaction of the Triphenylmethane 
Dyes. H. C. Brppte and C. W. Porter (J. Amer. Chem. Soc.. 1915, 
37, 1571—1589).—Biddle (A., 1913, ii, 312; 1914, ii, 115) has 
shown that the equilibrium between the coloured and colourless 
forms of triphenylmethane dyes is largely dependent on the concen- 
tration of the hydrogen ions of the acid, and he has studied the 
influence of neutral salts on the rate of reaction. Adams and 
Rosenstein (A., 1914, i, 1092) have investigated the rate of fading 
of crystal-violet in acid solution. The present work was undertaken 
to ascertain the influence of temperature on the velocity of the 
colour changes, to determine more fully the effect of varying 
concentrations of acids and bases on these changes, and to obtain 
further data on the neutral salt effect. 

The temperature-coefficient for the conversion of a triphenyl- 
methanecarbinol into the quinonoid form in presence of an acid 
is independent of the concentration of the acid, and also indepen- 
dent of the temperature (between 25° and 40°). In the case of 
crystal-violet, the velocity of the change increases 66% for each 5°. 
Changes of the same order of magnitude have been observed with 
the diamino-derivatives. The temperature-coefficient of the rate of 
fading of a triphenylmethane dye in presence of alkali is indepen- 
dent both of the concentration of the alkali and of the temperature 
(between 25° and 40°). The increase of velocity in the case of 
crystal-violet is 43% for each 5°. 

For concentrations of acid below 0°024W the rate of development 
of colour in crystal-violet is an inverse function of the H” ion-con- 
centration, but for higher concentrations of acid it is a direct 
function of the H" ion-concentration. The rate of fading is a direct 
function of the concentration of the OH’ ions, and, in the case of 
basic dyes, such as crystal-violet, is exactly proportional to such 
concentration. 

Neutral salts retard the rate of fading and of development of 
colour in all the basic triphenylmethane dyes, but accelerate the 
rate of fading in the case of acidic dyes. All uni-univalent neutral 
salts in equivalent concentrations are equally effective in modify- 
ing the catalytic influence of the acid or base; they behave like 
acids in their effect on basic dyes, and like bases in their effect on 
acidic dyes. E. G. 


Catalysis. J. Lempérrer (Chem. Zentr., 1915, i, 419—420 ; from 
Seifensieder-Zeit., 1914, 41, 1253, 1275, 1297, 1323, 1345).—The basis 
of the autlor’s hypothesis consists in the assumption of a new 
type between the atom or molecule and the visible crystal. By the 
aid of this “crystallom” an attempt is made to explain catalysis. 
Since chemical individuals are never in a perfectly homogeneous 
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state, it must be assumed that, in the narrowed sense of the world, 
all substances have crystalline character. Starting from the 
assumption that a heterogeneous condition is present in an actual 
gas, the author is led to the following definition: The actual 
condition of a gas is one of equilibrium characterised by the fact 
that those atoms present in the ideal state and with maximal 
energy content are in excess, whilst the liquid and solid portions 
with decreasing energy content are in the minority. Such a 
particle, in which all three states are present (solid, liquid, and 
gaseous), is the smallest individual which is perceptible to the 
senses. Since this is represented as the origin of crystals, the author 
has given the name “crystallom” to this smallest individual aggre- 
gate. Crystalloms are to be compared with the cells of the organised 
world. 

With the help of this idea the author has depicted the phenomena 
of change of state and solution, the latter being defined as energy 
attraction between the crystalloms of the components of the 
solution. 

Considerable analogy exists between the properties of solvents 
and catalysts. The latter are the sources of energy for the com- 
ponents of the reaction. The energy is imparted in the sense of 
the formula A=C/R (A =chemical activity, C=available energy, 
R=space in which the quantity of energy is located). Catalysts, 
like solvents, after completion of catalysis (in the case of solvents, 
after separation of the compound formed from the solution) return 
to the original state of energy. The volume of a solid catalyst is 
greater than that which it would occupy in the liquid state, and 
hence it is to be assumed that the imparted energy is greater than 
that required for liquefaction. Since catalysts are regarded as very 
light, solid substances, it appears probable that this is a case of 
concentration of force, which is so located that the chemically active 
energy is greater than that exerted when the action is performed 
with the same substance in solution or in the liquid state. In such 
a finely divided substance, a condition exists which is characterised 
by a rapidly increasing aggregation of crystalloms. The normal 
condition prevails in the interior of the substance (for example, a 
metal functioning as catalyst), whilst at the surface the condition is 
comparable to the gaseous state. The transition from the interior 
to the surface of the little particles is very rapid; the external 
crystalloms are most highly charged with energy, the internal ones 
the least charged. The condition is similar to that obtained by the 
sudden liquefaction of a compressed gas. In addition to the 
distribution of forces thus depicted, the catalyst must also exist 
in a labile state, and be readily converted into the original form. A 
catalyst is therefore a substance with a high energy charge in a 
labile condition with respect to energy. All influences which 
diminish the charge or transform the substance into the stable state 
are catalyst poisons. H. W. 


Promotion of Oxidations. Bapiscne Anrim- & Sona-FaBrik 
(D.R.-P. 275518).—Very minute quantities of ruthenium or its 
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oxides or chlorides, or ruthenates are even more active catalysts 
of certain oxidations than other agents of the platinum group. The 
oxidation of hydrocarbons by air is an exception. 

For example, ruthenium asbestos, prepared by mixing asbestos 
with an alkali ruthenate, causes the oxidation of methyl alcohol 
by air to formaldehyde at 120°, whereas a red heat is necessary 
in the case of platinum, palladium, or iridium. Phenanthrene, 
anthracene, and naphthalene are readily oxidised by boiling sodium 
chlorate solution acidified with acetic acid, if a trace of ruthenium 
chloride or potassium ruthenate is added. J. C. W. 


The Activity of the Undissociated Molecule in Ester 
Catalysis. Eva Ramstept (Med. K. Vetens. Nobelinstitut, 1915, 3, 
[7], 1—33).—Measurements have been made of the rate of hydro- 
lysis of ethyl acetate at 25° under the catalytic influence of 
B-naphthalenesulphonic, trichlorobutyric, cyanoacetic, and hypo- 
phosphorous acids. The concentration of the acid was varied, and 
in some experiments the rate of hydrolysis was determined in 
presence of the sodium salt of the catalysing acid. The degree 
of ionisation of the acids in the solutions was obtained from 
measurements of the electrical conductivity of the free acids and 
of their sodium salts over a considerable range of dilution. 

It is found that the observed rate of hydrolysis can be repre- 
sented by the equation v= K,ca+Kyc(1—a), in which K,, and Ky, 
are coefficients characteristic of the hydrogen ion and of the un- 
ionised acid respectively, c is the concentration of the acid, and a 
the degree of ionisation. The agreement between the calculated 
and observed results applies to solutions containing both acid and 
the corresponding salt, as well as to solutions of the free acid. The 
value of the ratio K,,/X,, is for B-naphthalenesulphonic acid 0°98, 
for trichlorobutyric acid 0°055, for cyanoacetic acid 0°003, and for 
hypophosphorous acid 0°01. 

On the assumption that the increase in the ionisation constant 
of acids with increasing concentration is due to the influence of 
the unionised molecules, it is shown that the greater this influence 
is, the greater will be the ratio K,,/K,. By making use of this 
relation it is possible to anticipate the approximate magnitude of 
the ratio in the case of those acids which do not yield an ionisation 


constant. H. M. D. 


Kinetics of Chemical Reactions. XI. E. I. Ortov (J. Russ. 
Phys. Chem. Soc., 1915, 47, 624—641)—The author has shown 
previously (A., 1913, ii, 938) that the formation of esters from 
organic acids and an alcohol in presence of a catalyst, or, in the 
case of formic acid, in presence of water alone, proceeds according 
to the equation : 

dx/dt=k(A —x)—k,x or dx/dt=k(A —mz). 
The results of Kailan’s investigations on the esterification of dibasic 
acids by means of alcoholic hydrogen chloride (A., 1914, ii, 41) 
give, for each experiment, a series of diminishing values of 4, 
these being calculated from the equation: 
0°4343k=1/¢.log[A/(A —mza)]. 
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Like every ether-formation, the formation of an ester from an 
alcohol and a dibasic organic acid under the influence of a catalyst 
is a reaction of the first order, retarded in consequence of the 
liberation of water, which combines with part of the hydrogen ions 
of the catalyst to give the hydrate, 10s me -, so that the reaction 
extends over a long time. In presence of an initial quantity of 
water, A,, the reaction will be expressed by the equation : 

dxz/dt=k(A —x)+k,(A,+2), 
which, if k—k,;=mk and VA =A +4A,(1—™m), gives 

dx/dt=k(QA — mz) ; 

the constant mk for the last equation is calculated from 

mk=1/t.log[A/(A —ma/Q)]. 
Now, the right-hand side of the latter represents the constant 
mk'/Q to the differential equation, dz/dt=k'(A —ma/@), and, as 
the integral of this, mk’/Q may be expressed thus: 

mk! /Q=1/t.log[A /(A —ma/Q)}. 

Hence, mk=mk'/Q or k=k'/Q. On these lines the velocity con- 
stants have been calculated from Kailan’s numbers for the esteri- 
fication of succinic, glutaric, tartaric, and oxalic acids. The forma- 
tion of an ester from malic acid and an alcohol in presence of 
hydrochloric acid is more complicated than with these acids, three 
reactions taking place: (1) formation of the malic ester ; (2) replace- 
ment of the hydroxyl group of the ester by a chlorine atom, 
CO,R-CH(OH)-CH,*CO,R + HCl = CO,R-CHCI-CH,°CO,R + H,0 ; 
(3) decomposition of the chlorosuccinic acid or ester into fumaric 
acid or ester and hydrogen chloride, 

CO,R-CHC1-CH,-CO,R — CO,R-CH-CH-CO,R + HCl 
(compare Miiller, A., 1902, ii, 647). The differential equation 
corresponding with this complex process will be of the form 
dx/dt=k(a—mzx)/(C + mz), the numerator characterising the ester 
formation as a reaction of the first order, and the denominator 
indicating that reactions (2) and (3) are superposed on the ester- 
formation. The integral of this equation is: 

mk =1/t .[(a+C)2°3 log {a/(a—mz)} — ma}. 
The values of mk, calculated from Kailan’s results, show a moder- 
ately high degree of constancy. 

Nernst and Hohmann’s data for the equilibrium between tri- 
chloroacetic acid and amylene (A., 1893, i, 449) show that this 
reaction also proceeds according to the equation: 

dx/dt=k(a—mz)/(C+mz). 

Zalkind and Pischtschikov’s data for the velocity of hydrogenation 
of Be-dimethyl-Ay-hexinene-Be-diol (this vol., ii, 435) also corre- 
spond with this equation, and calculation shows that, as long as 
not more than 60% of the glycol has reacted, the reaction proceeds 
with the mean velocity, 2°77, whereas after 60% has reacted, the 
velocity is 0°118; consequently, the process here comprises two 
stages, which at first. take place together, so that the velocity of 
the first stage is 2°77 —0°118=2°652, and that of the second, 0°118. 

In the experiments of Nernst and Hohmann, and of Zalkind and 
Pischtschikov, C is not given by the experimental conditions, as is 
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the case in Miiller’s and in Kailan’s investigations, but arises 
arbitrarily. This is explained by the appearance of intermediate 
forms between the reacting compounds, these directing the reactions 
in one direction or the other; it is possible to predict the character 
of these intermediate forms only by investigating the kinetics of 
the processes. 

The results of Kailan’s experiments on the hydrolysis of esters 
of dibasic organic acids under the influence of hydrochloric acid 
as catalyst are also considered. This hydrolysis proceeds according 
to the equation dz/dt=k(e—«x)+k,(a)+ 2), where e is the number 
of c.c. of barium hydroxide solution corresponding with the total 
acid formed by complete hydrolysis of the ester, a) the quantity of 
acid remaining in the ester, also expressed in c.c. of the barium 
hydroxide; « the quantity of ester which has reacted, expressed in 
c.c. of barium hydroxide, and & and /, constants. This equation 
may be put inte the form dz/dt=k(e/—mz), where k—k,=mk and 
e'=e+a)(1—m); the constants are calculated from the formula 
0'4343mk=1/t.log[e’/(e’—mz)]. In the case of ethyl malate, 
however, the reaction proceeds according to the equation: 

dxz|dt=k(e—x)+k,(ay+2)/(e+ 2), 
where k& and k, are constants, e is the acid-content of the ester, 
expressed in c.c. of barium hydroxide for complete hydrolysis ; 
a) is the free organic acid of the ester, and ¢ the content of 
hydrochloric acid, both being expressed in c.c. of barium hydroxide. 
This equation may be resolved into the form: 

dz/dt=k(A —x)(B+«)/(e+~2), 
the constant being found by means of the formula: 
k=1/t(A + B)|(A +e) log {A /(A —a:)} + (B+ ce) log aa rr 


Atomic Structure. I. Changes of Mass and Weight 
Involved in the Formation of Complex Atoms. WzuxiAm D. 
Harkins and Ernest D. Witson (/. Amer. Chem. Soc., 1915, 37, 
1367—1383).—A theoretical paper in which it is shown that the 
relationships of the atomic weights of the elements render it very 
probable that the atoms are complex structures built up from 
hydrogen atoms. It is shown that the atomic weights of the twenty- 
six elements from helium to cobalt, although not integral multiples 
of the atomic weight of hydrogen, vary from the corresponding 
whole numbers by a nearly constant percentage difference of average 
value --0°77%. This percentage difference is termed the packing 
effect, and is regarded as representing the decrease of mass which 
would take place if the atoms were compiexes built up from the 
hydrogen atom. This packing effect is remarkably regular, and 
explains the fact that the atomic weights on the oxygen basis are 
very nearly whole numbers; the variation of an atomic weight 
from a whole number on this basis indicates that the packing effect 
for this element does not have the average value. The probability 
that for the first twenty-seven elements, the sum of the deviations of 
the atomic weights (on the oxygen basis) from whole numbers 
should by accident be as small as it is, is only one in 15 million. 
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It is shown to be extremely probable that the electrons and 
positively charged particles which constitute the nucleus of a 
complex atom are packed exceedingly closely, and that conse- 
quently the electromagnetic fields of the charged particles must 
overlap to a considerable extent, whence it is evident that the 
mass of the atom should not be equal to the sum of the masses of 
the individual particles from which it is constructed. In order to 
give a decrease of mass equal to 0°77%, a positive and a negative 
electron would have to approach to a distance of 400 times the 
radius of the positive electron. This case does not correspond with 
any element actually known; the helium atom may be supposed to 
have a nucleus built up from four hydrogen nuclei and two negative 
electrons. E. 


Atomic Structure. II. Structure of Complex Atoms. The 
Hydrogen—Helium System. Wu.iam D. Harkins and Ernest D. 
Witson (J. Amer. Chem. Soc., 1915, 37, 1383—1396. Compare 
preceding abstract)—In this paper it is shown that the system 
which has been found to apply to the atomic weight and valency 
relations of the members of each of the radioactive series also holds 
true for the lighter atoms. In a radioactive series it is found that 
the loss of an a-particle with a mass of four decreases the valency 
by two, and thus shifts the elements two groups to the left in the 
periodic table and decreases the atomic number by two. If this 
were true for the lighter elements, beginning with helium, the 
addition of the weight of a helium atom for each increase of 2 in 
the atomic number ought to give the atomic weights of the elements 
belonging to the even-numbered groups. The atomic weights thus 
obtained agree with the recorded values, the theory thus being in 
harmony with the facts. 

In the preceding paper it has been shown that the magnitude 
of the packing effect for helium is 0°77%, which is the same as the 
average of the packing effects for the first twenty-seven elements ; 
if, then, a more complex atom is constructed of helium groups alone, 
nearly all the packing effect is, in general, due to the primary 
formation of the helium nucleus from four hydrogen nuclei and 
two negative electrons, and scarcely any packing effect results from 
the aggregation of these helium nuclei into more complex atoms. 
According to this view, the helium nuclei must be so much more 
stable than the nuclei of the more complex atoms which they form 
that an atom made up entirely from helium units should give 
helium, and not hydrogen, by its primary decomposition. This 
is in accord with the behaviour of the radioactive elements when 
they disintegrate. E. G. 


Atomic Structure. III. Recent Work on the Structure 
of the Atom. Wiuiiam D. Harkins and Ernest D. Witson (J. 
Amer. Chem. Soc., 1915, 3'7, 1396—1421).—All the more important 
recent work on the complexity of atomic structure is reviewed, and 


a bibliography is appended. E. G. 
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Graphic Representation of the Relation between Atomic 
Weights and the Velocity of Movement of the Atoms of 
Elements at their Melting Points: Direct Conclusions con- 
cerning the Natural System of the Elements. P. P. von 
Wemmarn (J. Russ. Phys. Chem. Soc., 1915, 47, 481—489. Compare 
this vol., ii, 411)—The author has constructed three curves, each 
of which has the atomic weights of the elements as abscisse, the 
ordinates being the absolute melting point 7, 7,/A, and /7,/A 
respectively. The greatest regularities are shown by the last two 
of these curves, and especially by the third, the ordinates of which 
are proportional to the intensity factors of the energy of atomic 
motion at the melting points. Either of these two curves exhibits 
small and large periods, the structures of all the corresponding 
periods being similar. The large periods show, in addition to the 
principal periods, also secondary ones, so that principal and 
secondary maxima and minima are present. The points occupying 
the principal maximum positions lying on the flat ridges of the 
principal periods are occupied by similar elements, for instance, 
vanadium, chromium, manganese, iron, cobalt, and nickel, or 
columbium, molybdenum, ruthenium, rhodium, and palladium, At 
the ridges of the secondary periods are found germanium and 
arsenic ; tin and antimony ; thallium, lead, and bismuth ; the minima 
of the secondary periods are occupied by gallium, indium, and 
mercury, which melt readily, are to a marked extent “noble,” and 
exhibit variable valency (compare Biltz, Zeitsch. Elektrochem., 
1911, 17, 670). The broken lines connecting the different groups 
of elements are highly characteristic, and follow similar courses ; 
if nitrogen, oxygen, and fluorine are excluded, all these lines fall 
as the atomic weight increases. 

The curves lead to interesting conclusions concerning the position 
of hydrogen in the natural system of the elements. Ramsay, among 
others, considers that this element is to be regarded as the first 
member of the halogen group, and Biltz (loc. cit.) states that a 
study of his curve renders such a position for hydrogen inevitable. 
The possibility that other elements may yet be found between 
hydrogen and helium cannot, however, be overlooked. From the 
value of /7',/A for hydrogen and the position of the latter on the 
curve, this element approaches those capable of existing under 
ordinary conditions in both the metallic and non-metallic states. 

If the values of A and 7, are known and the position of the 
element in the periodic system, it is possible to determine the 
magnitudes of many properties of the element at the melting point, 
and also, if the temperature-coefficients of these properties are 
known, at any other temperature. = a es 


Numerical Relationships between Electronic and Atomic 
Constants. H. Srantey ALLene(Proc. Physical Soc., London, 1915, 
27, 425—431)— According to Jeans, the quantity hc, where h is 
the constant involved in the quantum theory, and ¢ the velocity 
of light, has the same dimensions as the square of an electric charge. 
The relation between / and the charge e of the electron may be 
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written in the form 4m%e*/h%c? = p=5°30096 x 10-5. It is shown that 
several of the fundamental physical constants, expressed in the 
usual electrostatic units, contain simple multiples of the number p. 
The charge on an electron is within 0°1% equal to 9px 10-°. The 
ratio e/m of the charge to the mass is equal to px 10” and 
m=9x10-%8. By accepting these values for e and m together with 
e=3x 10", it is shown that derived quantities can be expressed in 
terms of simple integers (2, 3, or 4), powers of 10, p, and . The 
coincidences suggest the possibility of some accidental connexion 
between the units of length, mass, and time involving the number 
10. H. M. D. 


Modern Development of Stereochemistry. M. Scnoirz 
(Ber. Deut. pharm. Ges., 1915, 25, 225—-255).—A Jecture summarising 
our present knowledge of stereochemistry due to asymmetric atoms 
of elements other than carbon. D. ¥. %. 


Some Aspects of the Theory of Acids. Artuur Lapwortn (T., 
1915, 107, 857—-868).—A theoretical paper dealing with the func- 
tions of ionised and non-ionised acids, and the changes in the 
activity of acids in different media. The action of the hydrogen 
ion and the non-ionised acid is discussed from considerations of 
their thermodynamic potentials. An interpretation of the anti- 
catalytic action of water on alcoholic hydrogen chloride is given, 
which is based on the solvation of the ions. J. F. 8. 


Tne Valency Volume Theory. ‘JxHomas Vipony Barker (1I., 
1915, 107, 744—773).—A criticism of the fundamental conceptions 
underlying the Barlow-Pope theory, and of the methods employed 
in its crystallographic application. 

In connexion with the derivation of the law of valency volumes, 
it is pointed out that a strict adherence to close-packed systems of 
initially spherical atomic components implies a very serious limita- 
tion ot the available number of structural types. In the cubic 
system, for example, it involves the exclusion of two out of the 
three simple space-lattices. The author holds that there is no 
justification for such invidious selection, and that Barlow and 
Pope’s description of the processes involved in the actual deduc- 
tion of the iaw of valency volumes from the principle of close- 
packing is too incomplete to admit of an adequately close exam- 
ination. 

The methods employed by the adherents of the theory in their 
appeal to the quantitative data of crystallography are examined, 
and it is pointed out that the illustrative sphere assemblages, which 
have been designed with a view to a close correspondence with the 
axial ratios of a crystal, cannot always be held to be, even approxi- 
mately, exact reconstructions, inasmuch as the initial correspond- 
ences can scarcely survive the subsequent elimination of inter- 
stitial space during the transformation of the system of spheres plus 
cavities into a space-filling system of plane polyhedral cells. The 
introduction of “equivalence parameters,” so far from having 
served any purpose for which axial ratios are unfitted, has led the 
adherents of the theory to undertake a large amount of computa- 
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tive work, which has no crystallographic value, whether the theory 
be correct or not. 

From a discussion of the purely arithmetical verifications of the 
theory, which involve such arbitrary selections of the axial ratios 
as would never be suggested by the geometrical development of the 
crystal, it is shown that the methods followed by Barlow and Pope 
can be made to yield any desired numerical result—in some cases 
in several different ways. 

Reference is made to the chondrodite series of minerals, and to 
certain derivatives of camphor as being typical examples of sub- 
stances which have been held by the adherents of the theory to 
furnish collateral quantitative evidence in its support. The author 
believes the axial ratios suggested by Penfield for the chondrodite 
minerals to be unsatisfactory in the sense that they are a very 
cumbrous reflexion of the analytical data. On the other hand, the 
complex form development is in agreement with the simpler view 
that we are dealing with a series of isomorphous mixtures, char- 
acterised by slightly fluctuating axial ratios instead of the progres- 
sive increments involved in Penfield’s interpretation. In regard to 
the camphor derivatives, it is shown that these afford typical 
examples of the ambiguity which attaches to the ordinary gonio- 
metrical data. Until such ambiguity can be eliminated, it will 
not be possible to confirm or disprove the valency volume theory 
by appeals to quantitative crystallographic data. 

In the third section, the author discusses the problems which 
have to be solved before reliable deductions relative to molecular 
structure can be made from goniometrical data. The Bravais 
principle is advocated as the only trustworthy guide in deducing 
the space-lattice constants, and it is shown that the material used 
by Barlow and Pope fails to withstand this objective method of 
criticising the form development of individual crystals. The ques- 
tion of the comparison of two or more crystals, or of a crystal with 
its model, is also dealt with, and this is followed by a detailed 
discussion of every individual case which the author holds to be 
relatively cogent. It is found that the whole of the material 
advanced by the adherents of the theory contains only five sub- 
stances in which the treatment of the geometrical evidence is in 
accordance with objective methods of criticism, and the author 
draws the conclusion that the valency volume theory has so far 
received no general support from crystallographic data. H. M. D. 


Electron Conception of Valence. VII. Theory of Elec- 
trolytic Dissociation and Chemical Action. K. Grorce Fak 
and J. M. Netson (J. Amer. Chem. Soc., 1915, 3'7, 1732—1748).—In 
this paper the relation between the changes occurring in chemical 
reactions and the degree of electrolytic dissociation of one or more 
of the reacting substances is discussed in the light of the electron 
conception of valence (A., 1911, ii, 104, 171; 1913, ii, 768; 1914, 
ii, 44, 193; this vol., ii, 95), and the following conclusions are 
drawn. The changes occurring in chemical reactions need not be 
considered to depend on electrolytic dissociation of the reacting 
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substances. Every chemical reaction is a reaction between charged 
atoms, ions being merely a special case of charged atoms. Certain 
properties of a solvent render some of these charges evident to 
experimental methods, whilst other, or perhaps often the same, 
properties increase the extent or rate of a reaction. E. G. 

Valency of the Elements and Complex Compounds. G. 
Povarnin (J. Russ. Phys. Chem. Soc., 1915, 47, 217—262, 501—528). 
—tThe first paper consists of a criticism of Werner’s co-ordination 
theory and of an attempt to replace it, particularly as regards the 
arbitrary assumption of complementary valencies. It is urged 
against this theory that: (1) it assumes the existence of three types 
of valencies; (2) it makes a distinction between atomic and 
molecular compounds; (3) it contradicts the significance of the 
periodic law for the numbers of the complementary valencies and 
of the two kinds of principal valencies; (4) in many cases it is 
difficult to prophesy with its aid. As an example, the following 
compounds are considered: [Co(H,O),|Cl, =CoCl,,6H,O ; 

[Co(H,O),}Cl, = CoCl,,6H,0 ; 
[Pt(NHs),|Cl,; [Pt(Cl)g]M,. These schemes do not explain the 
connexion between the internal and external spheres, and, further, 
they combine under one co-ordination number derivatives of 
cobaltous and cobaltic oxides; the number of atoms in the external 
sphere of the plato-compounds cannot be foreseen, and must be 
determined empirically. 

The foundation of the author’s theory is the possession by the 
atom of positive and negative charges, the relative magnitudes of 
these depending on the structure of the atom; there is no basis for 
the supposition that the absolute magnitudes of the negative 
charges are invariably the same as those of the positive charges. 
Thus, the classical unit of valency is regarded as composed of two 
polar charges, not identical in absolute magnitude. It is considered 
that the linkings exhibit a more or less marked ability to oscillate, 
and that there is a tendency for the atoms to form four- or six- 
membered cyclic molecules. 

On these lines the author develops the structures of complexes 
of some of the principal types, especially those in which the groups 
H,O, NH;, and NO, occur. 

In the second part of the paper, structures are given for the 
various types of complex containing platinum, cuprammonium com- 
plexes, biuret complexes, thio-complexes, aluminosilicates, ete. 

The theory of polar affinities is considered also in its relation 
to: the oscillation hypothesis; ring formation; the tervalency of 
carbon; the structure of oxonium derivatives, the compounds of 
hydrogen chloride with methyl ether, for example, being repre- 
sented thus: 

CH, 


l 
CH, <OL> Hy, 


chromo-isomerism, etc. 
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A Simple Instrument for the Determination of Viscosity. 
Aan Speepy (J. Soc. Chem. Ind., 1915, 34, 597—598).—A piece of 
glass-tubing about 20 cm. long is drawn out in the middle to a 
capillary about 6 cm. long, and bent into a narrow U-tube. About 
8 cm. from the bend the limbs are marked with levels, aa’, and one 
limb is provided with another mark ¢ nearly 1 cm. above a, and a 
third mark, 6, about 2°5 cm. above c. The instrument is fixed in 
the thermostat, or strapped to a thermometer, in a bath, so that 
aa’ are just above the surface of the heating liquid. The liquid 
to be examined is filled up to aa’ and, when the conditions are 
adjusted, the liquid is sucked up to 6 and the time taken to fall to 
e is recorded. The instrument is calibrated with phenol or 
sulphuric acid. 

The advantages of this simple appliance are that only a small 
bath is required, and the heating liquid need not be transparent. 
It gives sufficiently accurate results. J. C. W. 


Collodion Membranes for Ultrafiltration and Pressure 
Dialysis. Grorce Srantey Watporte (Biochem. J., 1915. 9, 
284—-297).—The membranes described are in test-tube form, or, 
better, flat films, made by pouring alcohol—ether solutions of collo- 
dion on to bevelled plate glass; the membrane after evaporation of 
the solvent is then plunged into water. Very uniform results are 
obtained. Their permeability to simple molecules and water is 
high, and filtration through them is rapid. They retain quantita- 
tively all antigens. It is suggested that the channels through the 


gel structure are of uniform size, but that they are small and 
numerous. W. D. H. 


The Bicycle Ergometer. Avaust Krocu (Proc. Physiol. Soc., 
1915; J. Physiol., 49, xxxi—xxxii).—This instrument has heen tested 
with good results in Benedict’s calorimeter ; its special feature is an 
automatic device (figured) for regulating the work per revolution. 

W. Dz. iH. 


Apparatus for Carrying Over by means of a Gas the 
Vapours Emitted by a Substance. E. Maueurn (Rev. gen. Chim. 
pure appl., 1914, 1'7, 196).—A description of a simple apparatus by 
means of which there can be obtained a mixture of vapour from a 
compound and a gas at any given temperature and at a uniform 
rate. It consists essentially of a glass cylinder sealed inside another 
glass cylinder, each cylinder being furnished with inlet and outlet 
tubes. The outer cylinder acts as a constant-temperature bath, 
and is filled with a suitable liquid. The inner cylinder contains 
the substance to be vaporised, and the gas is passed into it at one 
end, the mixture of gas and vapour issuing from the other end 
being passed to the reaction vessel. This apparatus is very useful 
as a source of gas-vapour mixture in Sabatier’s catalytic processes, 
and is sketched in the original. 


Gas-washing Apparatus with Enclosed Filter. E. R. WEaver 
and J. D. Epwarps (J. Ind. Eng. Chem., 1915, '7, 534—535).—The 
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apparatus is of the type described by Cumming (A., 1910, ii, 841), 
the gas being admitted into an inclined tube connected with a 
reservoir, so that the bubbles of gas passing along the tube cause 
the liquid to circulate. The inclined tube may have a corrugated 
upper surface to prolong the contact of the gas with the liquid, 
and the liquid reservoir may consist of a cylinder provided with a 
tap; a filter is placed above the tap to collect any precipitate which 
may form, the tap being opened at the end of the absorption period 
and the liquid allowed to flow through the filter. In another form 
of the apparatus, the tube in which the gas is washed is arranged 
i as a helix round a cylindrical reservoir, the latter being provided 
with a filter and tap. Ww. PG 


Apparatus for the Absorption and Recovery of Gases. E. 
Maveuin (Rev. gen. Chim. pure appl., 1914, 17, 196—198).—A 
description of a simple apparatus for the absorption of gases by 
suitable liquids, in which the gas is for a long time in contact 
with a large surface and big volume of reagent. Once the apparatus 
is charged and regulated, it can be worked for several days without 
being touched. The absorbing reagent can easily be collected, and 
thus the gas regenerated. The apparatus is sketched in the original. 


W. G. 


Automatic Filter Washer. J. M. Picket (Chem. News, 1915, 
112, 3—5).—The apparatus consists of a long, rectangular tank 
divided into a number of compartments, each holding about 250 c.c. 
of water; an overflow at one end of the tank enables all the com- 
partments to be filled at the same time. Each compartment is 
fitted as follows: A T-piece is soldered into the bottom of the 
compartment ; the side-branch of this T-piece carries a water-gauge, 
whilst the vertical branch is attached to a tapped glass tube con- 
taining a small siphon. The rate of flow of water from the 
compartment to the tube is regulated by turning the tap, and the 
siphon delivers the water intermittingly into a funnel placed 
beneath and containing the filter, etc., to be washed. W. P. S. 


Device for Obviating the Kinking of Rubber Tubing Con- 
nexions of Water-jacketed Condensers. A. CorTrrett and H. 
Wricut (Chem. News, 1915, 112, 3)—A length of brass wire is 
wound spirally round the tubing at the place where the latter is 


liable to kink, and the tubing is then bent to a suitable curve. 
Ww. P. & 


Inorganic Chemistry. 


A Chlorine Generator. A. Vosmarr (Chem. Weekhblad, 1915, 12, 
576—577).—The apparatus consists of a two-necked Woulfe’s bottle 
containing a layer of glass marbles at the bottom, and over this 
granulated manganese dioxide. The acid reservoir is placed about 
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50 cm. higher than this bottle, and the acid is added slowly, the 
manganese dioxide being maintained at about 50°. Provision is 
also made for tapping off the waste acid. The generation of 
chlorine can be continued without interruption for a long time. 


A. J. W. 


Temperature at which Hydrogen Chloride is Evolved during 
the Evaporation of Magnesium Chloride Solution. H. Hor 
(Chem. Zeit., 1915, 39, 470).—When magnesium chloride solution is 
heated in a flask by means of an oil-bath, practically the whole of 
the water may be evaporated without loss of hydrogen chloride, 
provided that the level of the surface of the oil is below that of the 
solution. The vapours begin to contain hydrogen chloride when 
the temperature of the solution reaches 157°, the boiling point of 
magnesium chloride hexahydrate. If the level of the oil is above 
the level of the solution in the flask, hydrogen chloride may be 
detected in the escaping vapour when the temperature of the 
solution rises to 107°, but this is due to the side of the flask above 
the solution being overheated. W. BP. &. 


Hydrolytic Reactions which take place when Waters are 
Evaporated and the Residues Dried and Ignited. P. Kascninx1 
(Chem. Zentr., 1914, ii, 893; from J. Russ. exper. Landw., 1913, 
368—375).—When a highly saline water is evaporated and the 
residue ignited, considerable loss of chlorine, bromine, and iodine 
takes place; about 25% of the chlorine present may be expelled 


during the evaporation, and the loss is increased to 50% when the 
residue is heated at 180°. Loss of sulphuric acid also takes place. 
The weight of the solids obtained on evaporating the water varies 
with the conditions under which the latter is evaporated (size of 
the basin, ete.) (compare also A., 1913, ii, 974). W. P. S. 


Preparation of Sodium Hypochlorite. Mario Ricci (Ann. 
Chim. Applicata, 1915, 3, 282—284).—Severe criticism of Cattaria 
and Ranucci’s results (this vol., ii, 344). => ee 


Factors Influencing the Stability of Hypochlorite Solutions. 
Martin L. Grirrin and Joun HEpA.LteN (J. Soc. Chem. Ind., 1915, 34, 
530—533).—Experiments have been conducted in order to learn 
the influence of various factors on the stability of calcium hypo- 
chlorite solutions. The work depended on the accurate estimation 
of “total chlorine” and “available chlorine,” and the existing 
methods were therefore tested. Bunsen’s method, whereby the 
bleach liquor is added to excess of potassium iodide, acidified by 
acetic acid, and the liberated iodine is titrated, is preferred for the 
latter purpose. The analysis of a mixture of hypochlorite, chloride, 
and chlorate as described in Sutton’s “Volumetric Analysis,” is 
found to be expeditious and trustworthy, but as only the amount 
of “total chlorine ” is required in routine analyses, the process may 
be modified as follows: 5 c.c. of the liquor are measured into a 
pressure flask, mixed with about 25 e.c. of 4% ferrous ammonium 
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sulphate solution and 40 c.c. of sulphuric acid, heated at about 
100°, and precipitated with excess of silver nitrate, and after 
filtering, the excess of silver is titrated. 

Small quantities of calcium hypochlorite solution are stable if 
they contain 5% of free calcium hydroxide. On the large scale, 
however, larger excesses of lime must be employed, and even an 
excess of 25—30% is ordinarily used. The excess separates as 
“lime sludge,” and the availability of this in further preparations 
has been made the subject of experiment. It is found that, keeping 
the excess of calcium hydroxide at 10%, the sludge can only be 
used again to give stable hypochlorite solutions if it is mixed with 
at least three times as much fresh lime. If, however, the excess 
of calcium hydroxide is about 80%, then the sludge itself can be 
used without fresh lime. 

A further series of experiments dealt with the common impuri- 
ties in lime. The influence of aluminium hydroxide depends on the 
protection afforded by the excess of lime. With an excess of 13%, 
stable solutions are obtained even if 10 grams per litre of aluminium 
hydroxide are present. Ferric hydroxide, however, very rapidly 
spoils the solutions. Magnesium hydroxide has no effect if at 
least an excess of 5% of lime is present, but cannot replace the 
lime. If the lime is exhausted, not even large excesses of mag- 
nesium hydroxide will preserve the solutions. When chlorine is 
passed into a suspension of calcium and magnesium hydroxides, 
none of the latter wil! dissolve until all the lime has reacted. 


Concentration and temperature have little influence on the 
stability of calcium hypochlorite solutions. J. C. W. 


Preparation of Salts of Complex MHydrofluoric Acids. 
Gesriper Sremens & Co. (D.R.-P. 279011).—Borofluorides 
titanifluorides, or silicofluorides, and the like are prepared by 
adding hydrofluoric acid to a mixture of the oxy-compound of the 
other constituent of the complex acid radicle (boric acid, titanic 
acid, or silicic acid) with the oxide or a salt of a metal, in the 
quantities calculated for the final salt. Thus, boric acid and 
potassium chloride are stirred into a thin paste with water, and 
hydrofluoric acid is added, when an almost quantitative yield of 
potassium borofluoride is obtained at once. The sodium salts are 
much more soluble than the potassium salts, and are, therefore, 
rather difficult to purify. J.C. W. 


Experiments on the Distillation of Liquid Air in a Magnetic 
Field. R.S. McBripe (J. Amer. Chem. Soc., 1915, 37, 1715—1718). 
—The experiments described in this paper were carried out in 
view of a suggestion that the magnetic properties of liquid oxygen 
might render it possible to improve the separation of oxygen and 
nitregen by distilling liquid air in a strong magnetic field. The 
results indicated that the rate of evaporation was about 5—10% 
greater in the magnetic field, and that more oxygen was volatilised 
during the early part of the distillation in the magnetic field than 
in a similar distillation outside the magnetic field. It seems, 
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therefore, that the magnetic field exerts a beneficial influence on 
the separation, but the experiments were too few to afford conclu- 


sive proof, E. G. 


Method for Increasing the Stability of Hydrogen Peroxide 
in Neutral, Liquid or Solid Carriers. E. Merckx (D.R.-P. 
275499).—The stability of solutions of hydrogen peroxide or of its 
solid compounds with carbamide, ammonium sulphate, etc., can be 
increased enormously, without rendering the mixture acid, by the 
addition of acyl derivatives of aminohydroxycarboxylic acids. 
Examples: (1) 8-Dimethylamino-a-benzoyloxyisobutyric acid, 
NMe,*CH."CMe(OBz)-CO,H, is added to 1000 parts of acid- free 
3—30% hydrogen peroxide. (2) Carbamide (600 parts), 15% pure 
hydrogen peroxide solution (2500) and 1 part of benzoylecgonine, 
are evaporated in a high vacuum. (3) Powdered ammonium 
sulphate (60) and 30% hydrogen peroxide (75) are mixed and 
cooled, shaken with a-benzoyl-8-piperidinopropionic acid 05), and 
dried in a vacuum. . C. W. 


Rhythmic Phenomena in the Solidification of Sulphur. 
ALBRECHT VON Fiscner-TREUENFELD (KXolloid. Zeitsch., 1915, 16, 
109—111).—The author describes ring and dendritic structures 
which have been observed when thin films of liquid sulphur are 
allowed to crystallise. The effects are ascribed to the action of 
capillary forces, in virtue of which the crystalline aggregates exert 


an attractive force on the neighbouring liquid. H. M. D. 


Oxidation of Hydrogen Sulphide by Bacteria. H. C. Jacopsen 

(Chem. Zentr., 1915, i, 324—325 ; from Folia mtkrobiol. Holland Bettr. 
gesamt. Mikrobiol., 1914, 3).—Hydrogen sulphide is oxidised by the 
sulphur bacteria and by the thiobacteria described by the author. 
This can be readily demonstrated by adding 1—2 mg. of hydrogen 
sulphide to a culture solution placed in an Erlenmeyer flask 
provided with « rubber stopper carrying a funnel and bent glass 
tube. After one to two days the odour of hydrogen sulphide has 
entirely disappeared ; in the film of bacteria a large variety of the 
latter is found, together with numerous minute globules of sulphur, 
which, however, are not deposited within the cells. When the film 
of bacteria has been formed, the amount of hydrogen sulphide can 
be increased, and further oxidation proceeds briskly. The second 
phase of the process, the oxidation to sulphuric acid, requires a 
much longer time. The film of bacteria fulfils the function of 
oxygen-carrier during the oxidation of hydrogen sulphide to 
sulphur ; the bacteria which are chiefly found in the crude cultures 
belong to the type Thiobacillus thioparus. 
. By means of special experiments it is shown that the oxidation 
of hydrogen sulphide to sulphuric acid proceeds quantitatively, and 
that the substance of the bacteria is formed by reduction of carbon 
dioxide. In the second phase of the oxidation the thiobacteria are 
autotrophically nourished. H. W. 
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Formation of Free Sulphuric Acid from Sulphur. W. 
ZAnKeER and E. Firper (Chem. Zenétr., 1914, ii, 1219—1220).—Sulphur 
in the free state or loosely combined on cotton-wool can be converted 
into sulphuric acid either by itself or by the aid of a contact 
substance, such as the porous fibres. The authors have attempted 
to determine whether sulphuric acid is formed in appreciable 
amount from sulphur when the latter is fixed to the cellulose fibre 
by a process similar to that which occurs in dyeing. 

The slight sulphuric acid content of different varieties of sulphur 
does not appear to be generally recognised. Its presence in roll 
sulphur can only be detected by special means, which are described 
in the original. Powdered sulphur from different sources cannot 
be completely freed from acid by repeated washing, and it therefore 
appears probable that the latter is continuously formed by the 
action of air and moisture during the process. Flowers of sulphur 
contain the greatest amount of free sulphuric acid, roll sulphur 
much less; colloidal sulphur remains almost as strongly acid after 
washing as washed flowers of sulphur. 

In order to confirm the assumption that the formation of free 
sulphuric acid from fixed sulphur in the presence of air and 
moisture is facilitated by contact action of the cellulose fibre, the 
larger surface exposed and the finer state of division, cotton yarn 
has been impregnated with sulphur in neutral solution ; after being 
dried and allowed to remain for some time, the yarn is invariably 
found to have an acid reaction. The mode of fixation of sulphur 
on the cotton has an appreciable effect, but the quantity appears 
to be of greater importance. 

The formation of free sulphuric acid from flowers of sulphur or 
powdered sulphur is most readily demonstrated by washing a quan- 
tity of the finely divided material with cold and with hot water, 
treatment with a little ammonia, and subsequent washing until the 
water has a neutral reaction; the product is covered with water at 
60—80°, and repeatedly dried and re-moistened. Formation of acid 
is facilitated by passing a current of air. The autoxidation of 
sulphur occurs more readily in an acid than in a neutral or alkaline 
medium. 

The authors apply their results to the processes of decomposition 
of sulphur-blacks. The most striking similarity lies in the fact 
that formation of acid proceeds rapidly when traces have been 
formed. The instability of many sulphur-blacks is to be attributed 
to the presence of free or readily liberated sulphur. The total 
amount of acid formed from these dyes, however, is not due to free 


sulphur ; the dye itself participates in the formation of acid. 
H. W. 


Reducing Properties of Hyposulphurous Acid. I. Action 
of Sodium Hyposulphite on Selenium and Tellurium. L. A. 
Tscnucarv and V. G. Cutopin (J. Russ. Phys. Chem. Soc., 1915, 47, 
364—372).—When heated with an alkaline solution of sodium 
hyposulphite in absence of air, tellurium is converted into the 
unstable sodium telluride, Na.Te, sodium sulphide being also 


INORGANIC CHEMISTRY. ii. 555 


formed. The tellurium is probably first transformed by the sodium 
hydroxide into a mixture of sodium tellurite and telluride, the 
latter being then converted by the tellurium into polytellurides, 
which undergo reduction by the sodium hyposulphite: 

Na,S8,0, + Na,Te, + 4NaOH = 2Na,SO, + 2Na,Te + 2H,0. 

This reduction is analogous to the action of the hyposulphite on 
sodium polysulphides (compare Binz, A., 1905, ii, 521). It is 
possible that the tellurium combines with the sulphoxylate part of 
the hyposulphite molecule, Na*SO-ONa+Te=Na*Te:SO-ONa, the 
unstable compound thus obtained reacting with the sodium hydr- 
oxide, thus: 

Na:Te*SO-ONa + 2NaOH = Na,Te+ O:S(ONa), + H,O. 

The formation of the sodium sulphide also obtained in the reaction 

is probably explained by the equations: 
2Na.S,0, + 2NaOH = Na.S,0, + 2Na,SO, + H.O, 
and Na,S,O,+ Na,8,0,+ 4Na0H =Na,S + 3Na,SO, + 2H,0. 

The extreme instability of sodium hyposulphite makes it difficult 
to prepare sodium telluride in large quantities in the above manner. 
A good yield may, however, be obtained by heating, in a current 
of hydrogen, a mixture of tellurium (1 gram), sodium formaldehyde- 
sulphoxylate (rongalite) (6 grams), and 10% sodium hydroxide 
solution (40 c.c.): 

OH-CH,-O-SONa + Te + 2NaOH = CH,O + Na,Te + Na,SO, + HO. 
Sodium telluride is instantaneously decomposed in the air, with 
separation of tellurium. 

Benzyl telluride, Te(CH,Ph),, obtained from a solution of sodium 
telluride with either the calculated quantity of benzyl chloride or 
a solution of phenylbenzyldimethylammonium chloride, forms pale 
yellow needles, m. p. 53—53°5°. 

Selenium behaves towards sodium hyposulphite or rongalite in 
the same way as tellurium, yielding sodium selenide, which may be 
converted into benzyl selenide, m. p. 45°. In similar conditions 
sulphur dissolves only slightly in an alkaline solution of hypo- 
sulphite or rongalite. 

The reaction between sodium hyposulphite or rongalite and a 
small quantity of tellurium or selenium in a sealed tube proceeds 
very rapidly, and smoothly, and serves as a lecture experiment to 
demonstrate the preparation of sodium telluride or selenide. 


T. H. P. 


Compounds of Selenium with Silver. Giovanni PEeLuint 
(Gazzetta. 1915, 45, i, 533—539).—The melting-point diagram of the 
system silver-selenium rises rapidly from the melting point of 
selenium, 217°, to 616°, and then remains horizontal between 
4—5 and 52 atom. % of silver, beyond which it again rises rapidly 
to a maximum of 897°, corresponding with 66°6 atom. % Ag. Next 
a sharp fall takes place to 845° (67-68 atom. % Ag), this being 
followed by a rise to 890°, at which point the temperature remains 
from 68 to 89 atom. % Ag. Finally a rise occurs to the melting 
point of silver. The melting point found for the compound Ag.Se, 
897°, is higher than the values given by Pélabon (A., 1906, ii, 667 ; 
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1909, ii, 805) and Friedrich and Leroux (A., 1908, ii, 696), namely, 
880° and 850° respectively. Like the analogous compounds, Ag,S, 
m. p. 842° (Jaeger and Klooster, A., 1912, ii, 1170), and Ag,Te, 
m. p. 959° (Pellini and Quercigh, A., 1910, ii, 1063), Ag.Se melts 
without decomposition. No compound analogous to AgTe is formed 
in the case of selenium. The three compounds, Ag,S, Ag.Se, and 
Ag Te are polymorphous-enantiotropic, the transformation points 
being at 90° and 179°, 122° and 138° respectively. Silver selenide 
exhibits miscibility gaps in the liquid state with silver and selenium, 
just as is found with the system Sb-S (Jaeger and Klooster, Joc. 
cit.), and, possibly, Sn-Se (Guertler, ‘“Metallographie,” I., 966). 
The tellurides of silver present no miscibility gaps with their 
respective components, but silver shows such a gap with Ag,S, 
study of mixtures richer in sulphur not being possible. T. H. P. 


Course of the Oxidation of Nitrogen in Electric Discharge 
in Presence of Ozone. II. Viktor Enruicn and Franz Russ 
(Monatsh., 1915, 36, 317—354. Compare A., 1912. ii, 41).—The 
observations described in the previous paper have been extended 
in order to ascertain the connexion between the chemical changes 
which take place during the discharge and the electrical condi- 
tions. The results obtained show the existence of a close relation 
between the discharge potential and the chemical composition of 
the gaseous mixture. In particular it has been found that the 
presence of small quantities of ozone and nitrogen pentoxide 
increases the discharge potential. The formation of these sub- 
stances consequently gives rise to considerable changes in the nature 


of the electrical discharge. H. M. D. 


Oxygenated Compounds of Nitrogen. II. Constitution of 
Nitrogen Peroxide and the Products it forms with Limited 
Proportions of Water. Griuseppr Oppo (Gazzetta, 1915, 45, i, 
413—443. Compare Oddo and Cesaris, A., 1914, i, 1174).—The 
author first discusses various structures which have been suggested 
for nitrogen peroxide and certain of its derivatives. When com- 
pletely dried by means of phosphoric oxide and purified by distilla- 
tion and crystallisation, nitrogen peroxide forms a limpid, red 
liquid, b. p. 22—23°, solidifying at —9°04°. 

Its eryoscopic behaviour in various solvents has been investigated. 
In nitrobenzene, it dissolves almost entirely in the form of simple 
molecules, but in benzene, it shows a marked tendency to poly- 
merise with increase of the concentration. In acetic acid, it tends to 
dissociate into 2NO,, the molecular weights being always less than 
the normal, which is, however, approached more and more nearly 
as the concentration increases. This variation in behaviour depends 
largely on the temperature of solidification, but a part is also 
played by the nature of the solvent. 

In solution in nitrobenzene, water forms simple molecules at low 
concentrations, and yields rather higher molecular weights at 
slightly higher concentrations. On the other hand, in solutions of 
nitrogen peroxide in nitrobenzene, water gives values for the 
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molecular weight which at small concentrations approach, and sub- 
sequently exceed, three times the theoretical number. In these 
conditions there is, therefore, a tendency to form a hydrate of 
nitrogen peroxide, and for this the name nitrosic acid is suggested ; 


to this acid the structure O:N(OH)<U>N ‘OH is attributed, and 


ab. 
to nitrogen peroxide itself the formula O:N . _— Thus, 


O 
nitrosic acid results from the addition of 1 mol. of nitric acid to 
1 mol. of nitrous acid, and the fact that the somewhat basic func- 
tion of the -N-OH group tends to reconvert it, by way of the 
ammonium salt, into the anhydride, explains its instability. 
Nitrogen peroxide may, therefore, be regarded as - nitrosic 
anhydride. 

The formation of nitrosic acid is supported by the behaviour of 
water in benzene or acetic acid solutions of nitrogen peroxide, and 
by that of alcohol in benzene solutions of the peroxide. The 
organic nitrosates, furnished by the action of nitrogen peroxide on 
ethylenic compounds, are to be regarded as derivatives of nitrosic 
acid, and the acid salts, KNO;,HNO,; and KNO,,2HNOsg, as mono- 


potassium salts of dinitric acid, OH-NO<)>NO-OH, and trinitrie 


acid, OH-NO<Q>N(OH)<0>NO-OH, respectively. 


It appears, then, that the higher oxygenated compounds of 
nitrogen exhibit a certain tendency to form complexes by poly- 
merisation. Unlike those furnished by sulphur (compare Oddo 
and Anelli, A., 1911, ii, 717), phosphorus, and silicon, these com- 
pounds dissolve very readily into the simple component molecules, 
and thus constitute highly sensitive, reversible systems. T. H. P. 


Explosibility of Mixtures of Air and Ammonia. E. 
ScHLUMBERGER and W. Piotrowski (Chem. Zentr., 1914, ii, 1421).— 
Mixtures of air and ammonia of definite composition are explosible. 
Under the experimental conditions adopted by the authors with 
regard to size and shape of vessel, ignition, and humidity, the 
region of explosibility lies between 16°5 and 26°8% NH; by volume. 
In the Bunte burette an actual explosion is not observed, progres- 
sive combustion taking place between the limits 19—25% NH. The 
stoicheiometric mixture is 21°9% NH; by volume. H. W. 


Preparation of Boric Acid Compounds |Pertetraborates] 
Containing Active Oxygen. J. Aver (D.R.-P. 281134; from 
J. Soe. Chem. Ind., 1915, 34, 613).—Pertetraboric acid or its salts, for 
example, the sodiwm salt, Na,B,O,,, are prepared by the action of 
hydrogen peroxide, or a mixture with a metallic peroxide, on 
pyroboric acid, preferably at below 0°. J. C. W. 


The Anodic Behaviour of Alkaline Borate and Perborate 
Solutions. Witrrip Gustav Poxack (7rans. Faraday Soc., 1915, 10, 
177—196).—The effect of electrolysing solutions of sodium and 
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potassium borates, with varying proportions of alkali hydroxide, 
has been examined in detail. The anode is a narrow platinum 
tube, and the cathode, which is placed in the outer space, is of 
sheet nickel. The diaphragm is of asbestos paper, or a porcelain 
cell reduced in thickness by turning. A cooling liquid circulates 
through the anode and through a glass spiral in the anode space. 
The anode liquid is also caused to circulate. Perborate is not 
formed, even when the anode is thoroughly cooled, and even very 
concentrated solutions only yield a minute quantity. Perborates 
introduced into the anode solution are destroyed, owing to the 
formation of hydrogen peroxide. This has been confirmed by 
measurements of the anode potential. The results are in accord- 
ance with Grube’s view that the overvoltage at a platinum anode 
is due to the formation of an oxide of platinum. 

Experiments have also been made with a cell constructed accord- 
ing to Pouzenc’s patent, with a continuous flow of electrolyte 


between vertical electrodes, but perborate has not been obtained. 
C. H. D. 


Oxidation and Deterioration of Coal. Atvin J. Cox (Philippine 
J. Sei., 1912, 7, [A], 297—314).—An account is given of experiments 
which have been made with various types of Philippine coal in 
order to ascertain the deterioration which occurs as a result of 
storage. In particular, information was sought with respect to the 


extent to which oxygen is absorbed and the rate at which this takes 
place. For this purpose the carefully prepared samples were 
exposed to air or oxygen in a closed apparatus, to which was 
attached an adjustable barometer tube by means of which changes 
of pressure in the containing vessel could be followed at will. The 
composition of the gas in contact with the coal before and after 
storage was also determined. 

The results obtained show that the exposure of coal to air or 
oxygen is at first accompanied by a diminution of the gas pressure, 
but that subsequently the pressure increases with the time of 
exposure. The reduction is due to the absorption of oxygen, and 
the subsequent increase to the evolution of carbon dioxide. The 
observations show clearly that the production of carbon dioxide 
is not simultaneous with the absorption of oxygen, and it is 
suggested that intermediate peroxides are formed. The rate of 
absorption of oxygen by a given coal varies according to its previous 
exposure to the air. Under the same conditions it depends on the 
size of the grains, and increases with the extent of the surface 
exposed. 

Measurements were also made of the calorific values of the 
original and stored samples of the coals. When the data are 
reduced to an ash- and water-free basis, it is found that in all 
eases the calorific value is reduced by prolonged storage in contact 
with air. Some observations made on coal samples stored in 
nitrogen and in carbon dioxide indicate that there is no deteriora- 
tion in these circumstances. H. M. D. 


' 
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Velocity of Flame in Mixtures of Inflammable Gases and 
Air. M. Horsiss (Chem. Zentr., 1915, i, 872 ; from J. Gasbeleucht., 58, 
73—75).—The gases under investigation were prepared by the 
carburation of air with the vapours oi pentane, hexane, benzene, 
gasolene, and light petroleum. ‘ihe gas flowed through a burner con- 
sisting of a brass tube of circular section, and the height of the inner 
cone of the Bunsen flame produced is a measure of the velocity of 
propagation, the rate of flow of the gas in the tube being known. 
The maximum velocity of propagation is greater the lower the 
electric dissociation constant. ‘Lhe velocity increases with the 
proportion of air to a maximum, and then rapidly decreases, so 
that a very slight increase in the quantity of air at this stage 
causes the flame to go out. . F. M. 


Influence of Secondary Air on the Inner Cone of the Bunsen 
Flame. L. UsBeLonpe and VU. Dommer (Chem. Zentr., 1914, ii, 1379). 
—Secondary combustion exercises a marked influence on the 
primary combustion in the inner cone. The authors have deter- 
mined the total influence by estimating the velocity of ignition 
and the flame temperature, both with divided and undivided flames. 
In a burner 0°7 cm. wide the velocity of ignition is affected from 
about 60% CO downwards, the flame temperature from about 
45% CO. With 70% CO the former is about 30% greater, the latter 
about 20% higher, in the undivided than in the divided flame. The 
composition of the intermediate gases has been investigated at 
several points in the CO flame. With the burner mentioned above, 
secondary combustion products are formed in the inner cone when 
the gas supplied contains 50% or less of carbon monoxide, and their 
amount increases with great rapidity with diminution in the supply 
of primary air. The form of the flame, the course of the intro- 
duction of secondary air, and the distance of the zones of combus- 
tion have a marked effect on the composition of the intermediate 
gas, the temperature, and the velocity of ignition. The maximum 
temperature of the CO flame is not obtained with the stoicheio- 
metric mixture. Access of unexpectedly large volumes of secondary 
combustion products and of secondary air to the intermediate 
gases is of practical importance, since dilution of the latter lowers 
the temperature of the tlame in consequence of the increased flame- 
volume. For the attainment of high temperatures, the theoretical 
mixture is most profitable, since, on the one hand, in consequence 
of the high primary air content, the volume of the flame is but 
little increased by secondary products, whilst, on the other hand, 
the tensely burning flame tends largely to resist the access of 
secondary products. H. W. 


Combustion in the Inner Cone of the Bunsen Flame. L. 
UspeLtonpe and O. Dommer (Chem. Zentr., 1914, ii, 1379—1380. 
Compare preceding abstract).—The authors are led to the following 
conclusions: The dissociation equilibrium of carbon dioxide and 
water-vapour is not attained immediately above the inner cone in 
the case of air-gas flames, and is least complete with mixtures of 
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carbon monoxide and air. The difference between the thermo- 
dynamic and thermoelectrically measured temperatures is about 
5V0° in this flame when the stoicheiometric mixture is employed, 
about 200° with the methane flame, about 130° with acetylene, 
and about 70° with hydrogen or coal gas. Only about 80% of the 
primary mixture of carbon monoxide and oxygen reacts immedi- 
ately at the inner cone of the CO-flame, whilst 20% passes this 
region unburnt and reacts outside it. The combustion of the 
carbon monoxide appears to be a trimolecular reaction. The 
velocity of the reaction is much greater on the surface of the inner 
cone than outside it. When oxygen is added to the mixture of 
air and gas, the equilibrium is more readily attained, and this can 
also be effected by previously warming the unburnt gas. Platinum 
or an Auer mantle catalyses the combustion, and causes attainment 
of equilibrium. In all tlames in which carbon monoxide is burnt, 
the thermoelectrically measured temperature of the inner cone 
does not agree with that calculated from the calorific value and 
specific heat; for example, in the CO-air flame about 15% of the 
energy of the gases appears to be lost. In the hydrogen flame, on 
the other hand, the agreement between the calculated and observed 
values is fairly good, the difference being only about 4%. For this 
reason also, the hydrogen flame is considerably hotter than that of 
carbon monoxide, although according to theory the reverse is to 
be expected. Similarly, mixtures of coal gas and hydrogen yield 
hotter flames than those of coal gas and carbon monoxide. Experi- 
ments on the influence of moisture on the combustion of carbon 
monoxide show that the velocity of ignition is more than trebled 
by admixture of 7—10% of water-vapour; the temperature of 
ignition is lowest with about 1%. The addition of oxygen enor- 
mously increases the velocity of ignition. Previous warming has a 
similar effect, and also widens the limits of explosibility. 

It is further shown that the methane content of the smoke gases 
(the gas leaving the inner cone) does not correspond with the 
equilibrium mixture for the flame temperature. When methane 
is present in the fresh gas it would therefore appear to be incom- 
pletely burnt in the inner cone; in the case of acetylene and ether 
flames, it must be assumed that methane is formed at the beginning 
of the combustion, and that it then escapes from the inner cone 
before sufficient time has elapsed to ensure its decomposition. The 
phenomena of aureoles is not caused by the temperature, since an 
effect similar to that observed in the CO-flame could be observed 
about 500° below the ignition temperature. It is very probable 
that it is due to after-combustion in the intermediate gas. H. W. 


Tellurides of Silver and Gold. Gurovanni PeLiini (Gazzetta, 
1915, 45, i, 469—484. Compare Pellini and Quercigh, A., 1910, ii, 
1063; 1911, ii, 45)—The author has made a thermal investigation 
of the ternary system Ag-Au-—Te, more especially of the partial 
system, Ag,Te-AuTe,Te, which is of interest in view of the 
numerous natural double tellurides of silver and gold. The mixtures 
were protected from oxidation by means of a current of nitrogen. 
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The system Ag,Te-AuTe, was first studied, the durations of the 
eutectic arrests during cooling indicating the formation of a new 
compound, (Ag,Au),Te,, analogous to one of the sodium tellurides 
(A., 1910, ii, 1062); the existence of a mineral of this type has not 
yet been observed. 

The triangular diagram for the system Ag,Te-AuTe,—Te indi- 
cates that, the compounds AgTe and (Ag,Au),Te, melt with decom- 
position as well into the binary system as into the ternary system, 
since on the transversal AgTe—AuTe, the compound AgTe does not 
crystallise first, and on the transversal (Ag,Au),Te,-Te the com- 
pound (Ag,Au),Te, does not crystallise first ; the surface of primary 
crystallisation of Ag,Te passes beyond these transversals. The 
ternary system considered presents four points of invariant equili- 
brium: (a), at about 412° and the atomic proportions, 52Te+ 
44‘7Ag+3°3Au, represented by three solid phases, a- and B-AgTe 
and Ag,Te, and the liquid fusion ; (>) at about 385° and the atomic 
concentrations, 53Te+42°7Ag+4°3Au, represented by three solid 
and one liquid phases, the compound Ag,Te reacting with the fused 
mass of concentration b to form the compounds aAgTe and 
(Ag,Au),Te,; (c) at about 340° and the atomic proportions 57Te+ 
37Ag+6Au, represented by three solid and one liquid phases, the 
compound (Ag,Au),Te, reacting with the fused mass of concentra- 
tion ¢ to form a-AgTe and AuTe,; (d) at 335° and the atomic con- 
centrations, 60Te+35Ag+5Au, this being a ternary eutectic point 
represented by three solid phases, a-AgTe, AuTe,, and Te, and the 
fused mass. At lower temperatures all the alloys are completely 
solid. The crystallisation phenomena of the ternary system give 
rise to nine curves of univariant equilibrium, these dividing the 
concentration triangle into six zones. T. H. P. 


Method of Reducing Some Metals in Crystalline Form 
on Glass Slips as Permanent Microscope Mounts. Jas. H. 
Bowman (J. Amer. Chem. Soe , 1915, 3'7, 1468—1471'.—If a thin film 
of a mixture of equal parts of 10% silver nitrate solution and 
concentrated zinc nitrate solution is spread on a glass slip and 
zinc filings are allowed to fall evenly on the moist surface, each zinc 
particle becomes a centre for the formation of radiating, fern-like 
crystals of silver. The slip is placed on a piece of damp filter-paper, 
and coveréd with a bell-jar in order to retard evaporation until 
crystallisation is complete. The slip is afterwards removed and 
left in the air until it is nearly dry. A few drops of solution of 
Canada balsam in xylene are then run over the slip, and when dry 
the preparation can be mounted with Canada balsam in the usual 
way. 

In a similar manner, crystals of gold, copper, lead, bismuth, tin, 
and cadmium may be prepared. They form brilliant, microscopic 
objects when viewed by reflected light. 


The Hardness of Solid Solutions. Crci H. Descn (Trans. 
Faraday Soc., 1915, 10, 251—-255).—The principal pairs of metals 
which form continuous series of solid solutions with one another are 
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of small atomic volume, the atomic volumes of the two components 
being nearly equal in each case. The hardness is always a maxi- 
mum near the middle of each series. In the magnesium—cadmium 
series, in which the compound MgCd occurs in the middle of a 
continuous series of solid solutions, there are two maxima in the 
hardness curve, corresponding with the largest proportions of 
foreign molecules. The possible explanations of these facts are 
discussed. C. H. D. 


Solubility of Magnesium Carbonate in Natural Waters. 
Roger ©. Wetts (J. Amer. Chem. Soc., 1915, 3'7, 1704—1707).—A 
study of the solubility of magnesium carbonate under ordinary 
atmospheric conditions has shown that the same result can be 
obtained by starting either with a solution containing an excess 
of magnesium hydrogen carbonate or with the pure trihydrate 
and water. The solution finally contains 0°36 gram of magnesium 
and 1°01 grams of carbon dioxide per litre at 20°. The solubility 
of natural magnesite, however, is only 0°02 gram of magnesium 
and 0°07 gram of carbon dioxide per litre. Certain natural waters, 
freely exposed to the atmosphere, seem to be supersaturated with 
respect to magnesite, but none of them approaches very closely to 
the point of saturation of the trihydrate. E. G. 


Period of Induction and Passivity of Zinc. M. CenTnerszwer 
and Jun. Druxkker (J. Russ. Phys. Chem. Soc., 1915, 47, 439—469).— 
The following further results have been obtained (compare Cent- 
nerszwer and Sachs, A., 1914, ii, 550). Active zinc is covered with 
a layer of the spongy metal, which is formed only in reactions in 
which hydrogen is liberated. Removal of this layer results in a 
new induction period, the passivity being then greater than that 
caused by polishing with fine emery. By treatment with 10V-sodium 
hydroxide, zinc is rendered completely active, whereas a distinct 
induction period is always observed with zinc activated by iodine 
solution. Experiments made with zine from which the adherent 
surface layer of air has been removed indicate that induction is 
not conditioned by imperfect wetting of the surface. Zinc is 
rendered passive to a high degree by heating in a vacuum or in a 
current of hydrogen, and this passivity is not merely superficial, 
but extends into the depths of the metal, since treatment with 
emery removes it only partly, and not to the same extent as with 
zinc not previously heated. The presence of ferrous sulphate 
shortens the induction period, and greatly increases the maximum 
velocity of solution. 

Measurements have been made of the velocities of dissolution of 
zinc in very dilute hydrochloric and sulphuric acids of various 
concentrations by means of Ostwald’s chemograph (A., 1900, ii, 
730; 1901, ii, 24). The results show that the prolongation of the 
induction period, and also the maximum velocity of dissolution 
finally attained, depend on the nature and concentration of the 
acid employed. The induction period is lengthened by dilution 
of the acid, but as the velocity of dissolution, in dilute acids especi- 
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ally, increases only very slowly, this period is incapable of exact 
determination, the radius of curvature of the velocity curve being 
very great in the neighbourhood of the maximum. Amalgamated 
zinc exhibits extraordinarily high passivity, and is not dissolved 
appreciably by NV-hydrochloric acid. This result is noteworthy on 
account of the fact that amalgamated aluminium dissolves appre- 
ciably more readily than the untreated metal, and even decomposes 
pure water. 

The potential of polished zinc plates increases on dissolution, but 
the increase soon reaches a limiting value of about 0°02 volt. In 
every case passive zinc is found to be more noble than the active 
metal. Passive zine is activated by cathodic polarisation, and 
active zinc is rendered passive by anodic polarisation, in spite of 
the accompanying dissolution of the surface layer. 

These results confirm the analogy between the passivity of zinc 
and that of iron. 


Displacement by Zinc of Metals from Solutions of their 
Salts. M. Cenrnerszwer and Jut. Drukker (J. Russ. Phys. Chem. Soc., 
1915, 47, 528—536).—A zinc plate, attached by means of wax to a 
glass stirrer, was kept in continual motion in a solution of copper 
sulphate of definite initial concentration, the alteration in the 
latter being determined at regular intervals by titration with 
NV /100-sodium thiosulphate solution. Experiments were made with 
N/100- and N/20-copper sulphate solution at the ordinary tem- 
perature and at 25°, the surface of the zinc being polished in all 
cases. 

According to the theory of diffusion, the course of a reaction 
in a non-homogeneous medium is determined solely by the velocity 
of diffusion in the limiting layer, provided that the chemical process 
between the two phases proceeds sufficiently rapidly. In the case 
considered, the speed of diffusion may be assumed to be propor- 
tional to the difference in concentration of the copper sulphate in 
the solution and at the surface of the metal. If the former is 
indicated by ¢ and the latter by cy, and the velocity of reaction 
is measured by the amount of copper precipitated, z, the following 
equation holds, dx/dt=k.F(c—cy), F representing the surface of 
the zine plate. If the reaction at the surface of the zine is instan- 
taneous, c,=0, and, consequently, dx/dt=k.F.c. Further, if C 
is the initial concentration of the solution and wv its volume, 
«=(C—e)v, and dx/dt=—v.dc/dt. From this follows the equa- 
tion, —v.de/dt=k.F.c, and this, on integration, gives 

k=2°303v(log C —log c)/F .t. 

The results obtained show that the velocity constant of the 
reaction increases during the first half hour, but that there is no 
sharply defined period of induction. The reaction follows the 
equation of the first degree, as is required by the theory of diffusion, 
so that its velocity is proportional to the first power of the concen- 
tration of the copper sulphate. 

Further experiments have been made to determine the lapse of 
time between the immersion of the zinc and the commencement of 
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the deposition at its surface of the other metal, solutions of copper 
sulphate and of nickel and cobalt chlorides, sulphates, and nitrates 
being employed. The zinc cylinders used were coated with wax, 
excepting over one end surface, which was polished and arranged 
uppermost in the liquid in order to admit of examination under a 
lens. It is found that zine reacts with copper salts far more 
rapidly than with those of nickel and cobalt, and that in solutions 
of chlorides the action begins decidedly earlier than in solutions 
of the corresponding sulphates. With nickel and cobalt nitrates 
no action eccurs (compare Sackur, A., 1904, ii, 721; 1909, ii, 305), 
although in a concentrated solution of the former a precipitate of 
the hydroxide gradually appears. In solutions of copper sulphate 
the reaction does not give rise to liberation of gas, but in nickel 
chloride and sulphate solutions deposition of the metal is followed 
some time later, and in cobalt chloride, very considerably later, by 
evolution of gas bubbles. This gas is probably hydrogen, resulting 
from the decomposition of water by the zinc-nickel or zinc—cobalt 
couple. The deposition of the metal is not influenced by the 
presence of NO,’ ions, and two equivalent solutions containing 
(1) nickel sulphate and potassium nitrate, and (2) nickel nitrate 
and potassium sulphate gave identical results. 

The conclusion is drawn that a period of induction is observed, 
not only in the replacement of hydrogen, but also in that of metals 
by zinc. In the latter case, however, this period is far shorter than 
in the former, and is noticeable only with very dilute solutions of 
the salts. It follows, therefore, that the retardation of the disso- 
lution of zinc in acids during its initial period is due to the 
difficulty with which the hydrogen ions are converted into gaseous 
hydrogen, and to the resistance offered by the dielectric layer 
formed by the discharge of the hydrogen ions at the surface of the 
electrode (compare Centnerszwer and Sachs, A., 1914, ii, 550). 

In the displacement of metals by zinc, “local elements” are 
formed very shortly after the initial deposition of the metal on 
the zinc (compare Ericson-Aurén and Palmaer, A., 1902, ii, 64; 
1903, ii, 718), the velocity of the reaction being proportional to 
the sum of the currents of all these cells. Since the resistances of 
the latter are small, the electrochemical interchange of metals 
proceeds with great rapidity, and the velocity of the reaction is 
conditioned solely by the rate of diffusion of the dissolved salt from 
the solution to the surface of the zinc; in this phase, therefore, the 
reaction follows the theory of diffusion. 

In the displacement of hydrogen by metals, the bubbles of 
hydrogen pass away from the surface of the metal, and the cause 
of the establishment of local cells is, therefore, absent. Such local 
galvanic elements may, however, be formed in this case (1) in con- 
sequence of the presence of admixed metals (compare De la Rive, 
Ann. Chim. Phys., 1830, 43, 425), and (2) owing to solution of 
hydrogen in the zinc (compare preceding abstract). Since both of 
these causes act very slowly, the period of induction is greatly 
prolonged in this case. T. B. P. 


+e 
kA PEE BINT ssh hepa x 2 ee 


— a 


INORGANIC CHEMISTRY. ii. 565 


The Hardening of Metals. G. T. Beitsy (7rans. Faraday Soc., 
1915, 10, 212—-215).—-Pure ductile metals may be hardened by 
cold-working, or by admixture with other metals or non-metals. 
These mixtures or alloys may, if ductile, be further hardened by 
cold-working, whilst certain of them may be hardened by chilling. 
Chilling, again, may act by stereotyping the structure which is 
stable at a high temperature, or by setting up contraction strains 
within the metal or alloy. 

The study of the mechanical hardening of pure gold, silver, or 
copper has the advantage of dealing with very simple, probably 
monatomic, molecules. In the hard, vitreous condition the atoms 
or molecules are arranged heterogeneously as regards their polari- 
ties, and as the temperature rises orientation occurs. The vitreous 
character of the “ flowed” metal is best accounted for by assuming 
actual liquefaction and rapid resolidification during cold-working, 
resulting in the production of internal elastic strains. C. H. D. 


Alloys of Manganese and Bismuth. N. Parravano and U. 
Perret (Gazzetta, 1915, 45, i, 390—394).—Wedekind and Weit (A., 
1911, ii, 985) and Hilpert and Dieckmann (A., 1911, ii, 1090) have 
prepared the crystalline compound, MnBi, and Bekier (Int. Zettsch. 
fiir Metallographie, 1914, 7, 83) has investigated the diagram of 
state of Mn-Bi alloys. The results of the authors’ examination of 
this diagram are essentially identical with those obtained by Bekier, 
and show that the two metals are partly miscible in the liquid 
condition, and form a compound which originates by peritectic 
reaction at about 450°. With reference to the concentrations of 
the two liquid strata in equilibrium at a high temperature and 
also as regards the composition of the compound, the authors’ data 
differ from Bekier’s figures. The invariant temperature is found 
to be 1238°, and the proportions of manganese in the two equili- 
brated mixtures 30% and 93% respectively. Study of the cooling 
curves for mixtures of various compositions shows that the maximal 
thermal effect occurs with an alloy containing 20% of manganese, 
which corresponds well with the compound MnBi. Crystals were 
also separated which gave, on analysis, 20°42% of manganese and 
80°1% of bismuth. = a 2. 


The Influence of Allotropy on the Metastability of Metals, 
and its Bearing on Chemistry, Physics, and Technics Ernst 
Conen (Trans. Faraday Soc., 1915, 10, 216—239).—A summary of 
work previously published (A., 1914, ii, 52, 135, 202, 652, 799). 

C. H. D. 


The Hardening of Metals by Quenching. C. A. Epwarps 
(Trans. Faraday Soc., 1915, 10, 248—250. Compare A., 1913, ii, 120). 
—The hardness of quenched metals is attributed to the internal 
stresses set up in quenching, resulting in the formation of a very 
large number of twin lamelle, amorphous layers being produced. 
The objections to this view are discussed. C. H. D. 
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The Part Played by the Amorphous Phase in the Hardening 
of Steels. J. © W. Humrrey (Trans. Faraday Soc., 1915, 10, 
240-—-247).—The hardness of quenched steels is attributed to an 
amorphous solution of iron carbide in a-iron. It is assumed that 
the passage of one crystalline allotropic modification into another 
takes place through an intermediate amorphous state, correspond- 
ing with the liquid phase of the modification about to be formed. 
The y—>a change in iron may be delayed by sudden cooling or 
by the presence of certain alloyed elements until the temperature 
is so low as to hinder recrystallisation when the amorphous phase 
is retained in a metastable state. C. H. D. 


Crystal Twinning and the Martensitic Structure. Ceci H. 
Descn (7'rans. Faraday Soc., 1915, 10, 255—256).—By slow cooling 
of an overheated steel a form of martensitic structure may be 
obtained, without any increase of hardness. The structure consists 
of pearlite, arranged parallel to certain planes of the original 
y-crystal. The martensitic structure of a quenched steel is probably 
an accompaniment, and not the cause, of its hardness. C. H. D. 


The Interstrain Theory of Hardness. Anprew Mc“ance 
(Trans. Faraday Soc. 1915, 10, 257—-264).—An examination of 
the hardening of different varieties of steel from the point of view 
that hardness is due to interstrain, this term being adopted to 


avoid any assumption as to the nature of the hardened material. 
C. H. D. 


Hardening with and without Martensitisation. Henry M. 
Howe (Trans. Faraday Soc., 1915, 10, 265—-270).—A martensitic 
structure is produced by rapidly cooling carbon steel, by moderate 
cooling of steel with an intermediate proportion of manganese and 
nickel, by re-heating austenitic manganese steel, and by cooling 
25% nickel steel in liquid air. Manganiferous austenite is hardened 
without the formation of austenite by heating at 550°, which is 
below the transformation temperature, and the hardness is inde- 
pendent of the rate of cooling. This fact is not readily explained 
by any form of the amorphous metal hypothesis, and is most 
consistent with the theory of hard B-iron. Steel containing 0°02% 
of carbon does not show any martensitic structure when etched 


with hydrogen chloride within the B-range of temperature. 
C. H. D. 


The Hardening of Steel. J. 0. Arnotp (7'rans. Faraday Soc., 
1915, 10, 272—-274).—The hardness of steel is attributed solely to 
the presence of the solid solution of iron and iron carbide, 
hardenite, which has the hardness of quartz. The influence of 


other metals on the transformation temperature is discussed. 
C. H. D. 


The Hardening of Metals. Sir Roserr Haprievp (7rans. 
Faraday Soc., 1915, 10, 207—211).—An introduction to a general 
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discussion. A piece of ancient Indian steel, in the form of wedges 
found between the foundation slab and the base of the stone 
column of Heliodorus, at Besnagar, dating from 125 B.c., is 
described. The average composition of the steel is: carbon, 0°70%; 
silicon, 0°04%; sulphur, 0°008%; phosphorus, 0°020%; manganese, 
0°02%; chromium and nickel, traces, but the carbon is seen on 
microscopical examination to vary locally from 0°30 to 0°75%. The 
structure is pearlitic, and somewhat irregular. It is rendered 
martensitic and glass-hard by quenching from 850°. As the inscrip- 
tion shows that the pillar was erected by a Greek ambassador, it 
is possible that the steel was forged by Greeks. C. H. D. 


The Chemical and Mechanical Relations of Iron, Cobalt, and 
Carbon. J. O. Arnotp and A. A. Reap (Proc. inst. Mech. Eng., 
1915, 247—-293. Compare Ruff and Keilig, this vol., ii, 465).— 
Steels containing cobalt, prepared by melting together Swedish bar 
iron, Swedish white iron, and aluminothermic cobalt, are dissolved 
electrolytically in dilute hydrochloric acid, D 1°02, using a low cur- 
rent density. Practically the whole of the carbon of the steel 
remains in the carbide residue. Cobalt carbide, Co,C, forms a series 
of solid solutions with iron carbide, Fe,C. These solutions are very 
stable on annealing. A steel containing 0°64% of carbon and 2°68% 
of cobalt only contains a trace of graphite after annealing for eight 
hours at 780°. Nickel carbide in steels is less stable. In the 
absence of iron, cobalt carbide is very unstable. C. H. D. 


Negative Colloidal Ferric Hydroxide. Frank Powis (T., 1915, 
107, 818—824).—Ferric hydroxide has been usually regarded as a 
typical positive colloid. As usually prepared, the colloidal particles 
certainly carry an excess of positive charge, but the author shows 
that this may be converted into a negative charge by suitable modi- 
fication of the method of preparation. If the particles are formed 
in a solution which tends to give a negative potential difference, a 
negative colloid is obtained. This may be effected by adding 
slowly 100 c.c. of 0°01N-ferric chloride to 150 c.c. of 0°01N-sodium 
hydroxide, the solution being continuously shaken during the 
process. On the other hand, if the sodium hydroxide is added to 
an excess of the ferric chloride solution, a positive colloid is 
obtained. The negative colloid may be converted into the positive 
if a solution of the former is added to a very dilute solution of 
sodium hydroxide (0°005N) with constant shaking. 

In regard to the potential difference at the surface of colloidal 
particles, it is supposed that this is due to the adsorption of ions 
from the solution, and that its sign depends on whether the cations 
or anions are in excess in the layers in close proximity to the 
particles. In the case of dialysed colloids the potential difference 
is due to traces of residual electrolyte, and if these were removed 
the potential difference would be zero. H. M. D. 


Action of Dilute Solutions of Acids, Alkalis, and Salts on 
Certain Metals. A.J. Hare and H. S. Foster (J. Soc. Chem. Jnd., 
1915, 34, 464).—The authors have eompared the amounts of corro- 
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sion suffered by sheets of zinc, cast iron, wrought iron, aluminium, 
lead, copper, tin, and nickel, when immersed in 0°2N-solutions of 
nitric, hydrochloric, and sulphuric acids, sodium and ammonium 
hydroxides, sodium carbonate, and sodium, calcium and magnesium 
chlorides. 

The results agree in the main with published statements, but the 
following facts are emphasised: (1) Copper is attacked much more 
by dilute hydrochloric acid than by nitric or sulphuric acids, which 
have about the same corrosive action. (2) Aluminium is slowly 
attacked by dilute nitric and sulphuric acids. (3) Lead is more 
rapidly attacked by hydrochloric acid than by sulphuric acid, the 
effect. of which is negligible. (4) Tin is soluble in sodium hydroxide 
or carbonate, but not in ammonia. J. C. W. 


Potassium Antimonides. N. Parravano (Gazzetta, 1915, 45, i, 
485—489).—The author has investigated the melting-point diagram 
of potassium—antimony alloys, the experiments being carried out 
in an atmosphere of dry hydrogen. Fusion of the potassium under 
a mixture of light petroleum and vaselin oil, with the object of 
removing the film of oxide, results in separation of the metal in 
globules, from which it is difficult to obtain a compact mass. Satis- 
factory results are, however, obtained by removing the oxide 
mechanically under benzene, immersing the metal for a short time 
in benzene containing a little amyl alcohol, and washing it with 
ether. 

The melting-point diagram is very simple, and shows that two 
compounds, K,Sb and KSb, with sharp melting points, are formed. 
The formation of these compounds is accompanied by the develop- 
ment of a considerable amount of heat, and, in the former case, 
is of almost explosive violence. Eutectic arrests at 485°, 400°, and 
63° are observed in all the mixtures, the formation of solid solu- 
tions of the compounds with their components being excluded. 
The eutectic, K,Sb+KSb, at 485° solidifies with supercooling in 
presence of K,Sb, but not in presence of KSb. The compound, 
K,Sb, m. p. 812°, is yellowish-green and iridescent, and undergoes 
rapid change in the air; when broken it usually ignites spontane- 
ously. The compound, KSb, m. p. 605°, forms long, slender prisms 
of the colour of antimony, oxidises in the air less readily than the 
preceding compound, and does not ignite spontaneously even when 
struck with a hammer. 

Mathewson (A., 1906, ii, 666) found that, with elements of the 
second group, sodium forms compounds increasing in number with 
the atomic weight of the second metal; this rule does not, however, 
hold good for the elements of the fourth and fifth groups. On the 
other hand, the rule is followed by the compounds of potassium 
with elements of the fifth group, one compound being formed with 
nitrogen or arsenic, two with phosphorus or antimony, and four 
with bismuth. With reference to the compound described by 
Smith (A., 1907, ii, 949) as K,Bi,, it is pointed out that, since this 
compound results from a peritectic reaction and the duration of 
the reaction cannot furnish an absolute criterion of the composi- 
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tion, and since, further, the latter was not confirmed by analysis, 
it is not improbable that the true formula is KBi. oe Se 


New Series of Quadrivalent Platinum Compounds (Chloro. 
pentammineplatinum Compounds). L. Tscuucarvy and N. 
Vuiapimirov (Compt. rend., 1915, 160, 840-—842).—The authors have 
prepared a series of salts corresponding with the base 

[PtCl(NH,);)(OH);, 

By the action of liquid ammonia on ammonium platinichloride, in 
the absence of water, in sealed tubes at the ordinary temperature 
there is obtained a mixture of the chloride, [Pt(NHs;),|Cl,, and 
chloropentammineplatinic chloride, [PtCl(NHs);|Cl3, of which the 
former is the less soluble. By the action of concentrated nitric 
acid on this new chloride, chloropentammineplatinic nitrate, 
| PtCl(NHs);|(NOg)3, is obtained ; it is less soluble than the chloride. 
The corresponding carbonate and sulphate have been prepared, and 
these are almost entirely insoluble in water, but are easily soluble 
in the fixed alkalis. The tervalency of the ion [PtCl(NHs),]/” has 
been confirmed by measurements of the conductivity of the salts 
in solution, and also by their power to coagulate colloidal solutions 
of arsenic trisulphide. All of these salts on reduction with zinc 
and dilute hydrochloric acid yield the corresponding salts of 
Reiset’s base, [Pt(NH3),|Xo. W. G. 


Mineralogical Chemistry. 


Identity of Footeite with Connellite: Two New Occurrences 
of the Mineral. W. E. Forp and W. M. Braptey (Amer. J. Sci., 
1915, [iv], $39, 670—676).—A re-examination of the original mate 
rial, described by G. A. Koenig in 1891 as footeite, from Copper 
Queen mine, Bisbee, Arizona, proves its identity with the Cornish 
connellite. The mineral is also described from the Czar mine at 
Bisbee (anal. I), and from the Grand Central mine at Eureka, in 
the Tintic district of Utah (anal. II). At both these localities it 
occurs under very similar conditions, forming tufts of bright blue 
needles in cavities in massive cuprite, and associated with chryso- 
colla, malachite, spangolite, etc. The crystals are hexagonal with 
refractive indices, o=1°730 and ¢=1°754. 


Total 

CuO. Cl. SO.. N,0,. H,0. (less O for Cl). 
I. 73-38 6-82 3-15 0-72 17-13 99-67 
II. 73-41 7-05 3-84 0-30 16-81 99-82 


Formula, 16Cu(OH),,2CuCl,,CuSO,,3H,O. The small amount of 
nitrogen pentoxide perhaps replaces sulphur trioxide. Other copper 
minerals were examined for the presence of nitrogen pentoxide, 
but a trace only was found in atacamite, from Jerome, Arizona. 


L. J. 8. 


il. 570 ABSTRACTS OF CHEMICAL PAPERS. 


Kainite from Kalusz. Wuncenty Korsk1 (Chem. Zentr., 1915, i, 
271; from Zeitsch. landw. Vers.-Wesen Osterr., 1914, 17, 892— —901).— 
Analyses of specimens of kainite from the Kalusz Works in Eastern 
Galicia gave the following mean results: K,O, 9—11%; Cl, 29%; 
SO, 17°5%. The sodium content showed great variation (820%). 
In one specimen, 0°65% Mn,O, was found. H. W. 


Relations Existing between the Chemical, Optical, and Other 
Physical Properties of the Members of the Garnet Group. 
W. E. Forp (Amer. J. Sei., 1915 [iv], 40, 33—49).—The index of 
refraction, density, molecular weight, and composition of the 
following members of the garnet group are considered: pyrope, 
grossularite, hessonite, almandite, spessarite, uvarovite, and andra- 
dite. It is shown that both the index of refraction and the density 
depend in a simple and direct manner on the composition. The 
relationships between density, refractive index, and molecular 
weight are fairly constant until the andradite molecule becomes 
predominant. This causes a distinct break in the continuity of 
these relations. There is a definite relationship between refractive 
index and density in many cases, but a large number of inexplicable 
exceptions are observed. J. F. 8. 


Nephelite Crystals from Monte Ferru, Sardinia. UH. S. 
Wasuineton and H. E. Merwin (J. Washington Acad. Sci., 1915, 5, 
389—391).—An account is given of the crystallographic and 
optical examination of small, well-formed crystals of nephelite 
from Monte Ferru. Analysis of the crystals gave: 


Si0,. Al,O,. Fe,0, CaO. Na,O. K,O. Insoluble. Total. 
40-27 31-05 2-42 0-81 15-11 3-22 7-51 100-39 
H. M. D. 


Observations on the Chemical Composition of Certain 
Minerals. Ferruccio Zamponini (Chem. Zentr., 1915, i, 1082).—The 
minerals of the nepheline group exclusive of the chloride—sulphates, 
and carbonate-silicates which form the sub-group cancrinite, con- 
tain the following chemical individuals: K,A1,8i,0,, Na,Al,Si,Og, 
CaAl,Si,O,, Na,SiOsg, NaAlO,. Among the constituents of the 
augites are the compounds R™SiO,, R™R,™0O,, R™R,™"(S8iOs;),, 
where R™ is Ca, Mg, Fe’’, Mn, or Na,, and R™ is Al, Fe!!!, Cr/!’, 
The rhombic pyroxenes consist ‘of metasilicates of di- and ter-valent 
elements and an aluminate. The triclinic pyroxene, babingtonite, 
is polymorphous with tie above; the calcium is here a more impor- 
tant constituent than in the rhombic pyroxenes. G. F. M. 
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Notes on Quantitative Microanalysis. Jutius Donau 
(Monatsh., 1915, 36, 381—390. Compare A., 1913, ii, 424).—A 
further description is given of apparatus which has been devised 
for the carrying out of the processes of gravimetric analysis with 
very small quantities of substance. This includes apparatus for 
precipitation, filtration, evaporation, drying, heating, and weighing. 

H. M. D. 


Simple Burette Reader. L. 8. Prarr (J. Amer. Chem. Soc., 1915, 
37, 1730—1731).—A simple device is described which facilitates 
the reading of burettes. It consists of a disc of mirror glass, about 
35 mm. in diameter with the silvering removed from a rectangular 
section, about 4x10 mm. A thin, diamond-line extends across 
the face of the dise at right angles to the longer axis of the 
rectangle. The disc is held flat against the back of the burette, 
and so adjusted that the diamond-line coincides with the gradua- 
tion next below the meniscus. By moving the eye up and down 
and also moving the disc slightly, the reflexion of the graduation 
is made to coincide with the diamond-line. The line of sight is 
then normal to the burette, and parallax is avoided; the meniscus 
appears sharp, black, and constant. E. G. 


New Analytical Suction Filter. Joxicn1 Takamine, Jun. (J. 
Amer. Chem. Soc., 1915, 3'7, 1519—1520).—An apparatus for filtration 
with suction is described. It consists of a cylindrical glass jar, 
6} inches deep and 54 inches in diameter, with a suction side-tube 
near the top fitted with a stop-cock. The upper rim of the 
cylinder is ground, and has a pouring lip in the side opposite the 
suction-tube. On the inner surface of the cylinder about half-way 
down are three glass projections to support a perforated shelf. 
The cover of the cylinder has the rim ground to fit on to the rim 
of the jar, and has an opening in the middle, 13? inches in diameter, 
for the reception of the stopper which carries the funnel. For 
filtering small quantities of liquid, a beaker or crucible is placed 
on the shelf to receive the filtrate, but if large quantities are to be 
filtered the shelf may be removed and the liquid filtered directly 
into the jar itself. 

This filter is not only very simple, but is most convenient in 
respect of speed, neatness, and accuracy. E. G. 


New Method for the Estimation of Acidity and Alkalinity. 
I, Traupe (Fer., 1915, 48, 947—949. Compsare this vol., ii, 87, 101). 
~~An account of the author’s method as applied to general purposes. 
Alkalis are estimated by the lowering of the surface tension of 
solutions of the salts of alkaloids with strong acids, and acids by 
the same action on the alkali salts of the higher fatty acids, sali- 
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cylic, benzoic, or other weak acids. The stalagmometer gives trust- 
worthy results, especially for traces, in about five minutes, and the 
viscostagonometer in three minutes. J. C. W. 


Rational Analysis [of Clay} O. Katiacner and J. Mariska 
(Chem. Zentr., 1914, ii, 732; from Sprechsaal, 1914, 47, 423).— 
‘Moisture (7) is estimated by drying the clay at 110—120°; the 
clay is then digested with cold hydrochloric acid (1:1), washed 
with water, and again dried. The loss in weight corresponds with 
the amount of acid-soluble substances (7). A portion of the dried 
clay is now used for the estimation of the loss on ignition (@), 
whilst another portion (2 grams) is heated at 700°, then digested 
with 150 c.c. of hydrochloric acid, and the insoluble portion (2) 
collected on a filter and washed with hot water. The filtrate is 
diluted to 500 c.c., and 100 c.c. of this solution are used for the 
estimation of the soluble silica, iron oxide, and alumina (m,); the 
amount of clay-substance (ZZ) is found by multiplying the sum of 
the iron oxide and alumina by 2°533. The insoluble residue (2) 
is treated with hydrofluoric acid and sulphuric acid; the mixture 
is heated until the sulphuric acid has been expelled, and the 
dissolved alumina (m,) is estimated by precipitation with ammonia ; 
its weight multiplied by 5°46 gives the quantity of felspar (ZZZ). 
If the clay contains an ‘appreciable quantity of mica, potassium is 
estimated in the filtrates from the aluminium hydroxide precipi- 
tates, m, and m,; let the amounts of K,O be n, and mn. The 
mineral constituents of the clay are then calculated as follows: 
Clay substance (77) =2°533m,—21°505n,; felspar (J7Z7)=8°882n, — 
2° 728mg ; quartz = (7) —[(Z) + (@) + (0°861 x ZZ) + (0°954 x IV)I3 
mica (ZV)=8°49n, —4°237n, + 3°907 mg. W. P. 


Influence of Phosphoric Acid on the Estimation of Available 
Chlorine in Bleaching Powder. E. Keprsky (Chem. Zentr., 1915, 
i, 806—807; from Mitt. Kaiserl. Materialprufys.-Amt., 1914, 32, 
534—535).—Bleaching powder always contains a small quantity of 
ferric oxide, and this interferes with the iodometric estimation of 
the available chlorine. When the sample is treated with hydro- 
chloric acid and potassium iodide, the ferric oxide is first con- 
verted into ferric chloride which reacts with the potassium iodide, 
liberating iodine, and thus causing the result for available chlorine 
to be too high. The addition of phosphoric acid or sodium phos- 
phate prevents the action of the ferric salt on the potassium iodide. 
Hough has shown (A., 1910, ii, 457) that phosphoric acid prevents 
the action of ferric haloids on permanganate. W. P. 8. 


Detection of Hydrochloric Acid in Medical Practice. 
JOHANNE CHRISTIANSEN (Zeitsch. Biol., 1915, 65,513—515. Compare 
this vol., ii, 364).—Polemical against Krummacher (loc. cit.). The 
author maintains that the formation of the red dye in Giinzberg’s 
test depends on a high concentration of hydrogen ions. 


H. W. B. 
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Detection of Hydrochloric Acid in Medical Practice. 0. 
Krummacuer (Zeitsch. Biol., 1915, 65, 516)—Final] reply of the author 
to Christiansen (preceding abstr act), in which he states that on the 
chief points his view is in agreement with that of Christiansen. 

H. W. B. 


Estimation of Chlorides in Small Amounts of Body Fluids. 
FRANKLIN C. McLean and Donatp D. Van Styke (J. Biol. Chem., 1915, 
21, 361—370).—The method is applicable to urine, blood, exudates, 
gastric juice, etc. Proteins when present are first removed best 
by heat-coagulation and the addition of “blood charcoal”; the 
filtrate is then precipitated with silver nitrate in the presence of 
nitric acid, the silver chloride filtered off, and the excess of silver 
titrated with standard potassium iodide in the presence of nitrous 
acid. The end-point is the first appearance of an olive colour, 
due to free iodine. Full directions are given, and the accuracy 
of the method is illustrated. It is not more accurate than Volhard’s 
method for urine, but is valuable because only small quantities are 
needed. W. D. H. 


New Method of Estimating Bromine and Chlorine in 
Organic Compounds. P. W. Rozertson (T., 1915, 10'7, 902—907). 
—The method consists in heating the substance with a mixture of 
chromic and concentrated sulphuric acids in a flask of about 70 c.c. 
capacity fitted with ground-glass connexions, and passing the 
evolved bromine and hydrogen bromide in the case of bromo- 
compounds, or chlorine, hydrogen chloride, and chromyl chloride 
in the case of chloro-compounds, into an alkaline solution of 
hydrogen peroxide, whereby alkali bromide and chloride are formed 
respectively, and can be estimated by titration by Volhard’s 
method after acidification with nitric acid. In the case of chloro- 
compounds it is necessary to reduce the chromate in the absorption 
tube before titration. In exceptional cases of very volatile com- 
pounds, it may be necessary to interpose a short length of platinised 
asbestos between the decomposition flask and the absorption tubes. 

G. F. M. 


Detection of Iodine in Organic Iodo-derivatives and in 
Mixtures of them with Bromo- and Chloro-derivatives by 
means of Ammonium Bromide. III. Icizrio Guarescui (Atti 
R. Accad. Sci. Torino, 1915, 50, 803—808. Compare this vol., ii, 167, 
365).—For the detection of iodine in many alkyl iodides, iodo- 
benzene, o-, m-, and p-iodonitrobenzenes, etc., which do not yield 
iodine when heated alone, the general tests for halogens in organic 
compounds must be employed. The author finds, however, that 
ammonium bromide, or in some cases ammonium chloride, serves 
to demonstrate, in the dry way, the presence of iodine in organic 
iodo-derivatives, even when these contain nitro-groups or are mixed 
with large proportions of bromo- or chloro-derivatives or chloro- or 
bromo-nitro-compounds. Even the most stable iodo-derivatives, 
when heated in a long, narrow tube with ammonium bromide, give 
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violet iodine vapour, and, after cooling, a distinct reaction with 
starch. This test is carried out more rapidly and with far smaller 
amounts of substance than the ordinary tests. x. m. &. 


Estimation of the (Hiibl) Iodine Number. ALrrepo PacNiELLo 
(Chem. Zentr., 1915, i, 335; from Giorn. Farm. Chim., 1914, 63, 
505—515).—The addition of ammonium carbonate to the thio- 
sulphate solution used in the process considerably increases the 
stability of the solution, and does not interfere with the estima- 
tion ; water previously boiled and free from carbon dioxide should 
be used in preparing the thiosulphate solution, W. P. 8. 


Permanganate and Iodometric Estimation of an Iodide in 
Presence of a Chloride and Bromide. OU. L. Barnesey (J. Amer. 
Chem. Soc., 1915, 3'7, 1496—1507).— Various modifications have been 
suggested of the method of estimating an iodide by its oxidation 
to an iodate by means of potassium permanganate. The result can 
be obtained either by direct measurement of the amount of oxidis- 
ing agent required or by the estimation of the iodate produced. 

It is now shown that the direct titration of the iodide, in presence 
of a bromide and chloride, gives inaccurate results owing to the 
formation of bromine, chlorine, or hypochlorous acid. If manganous 
sulphate and phosphoric acid are present in the ferrous solution 
employed for removing the excess of permanganate, the liberation 
of bromine and chlorine is prevented, and the excess of ferrous iron 
added can be accurately estimated by titration with perman- 
ganate. 

An iodide can also be estimated in presence of a bromide and 
chloride by adding potassium iodide to the solution after the final 
titration of the excess of ferrous sulphate with permanganate and 
titrating the liberated iodine with thiosulphate. 

Both titrations can be made with a single sample. The iodometric 
method gives the most accurate results when only very small 
quantities of iodine are present. With moderate amounts of iodine 
both methods are convenient, rapid, and accurate. E. G. 


Colorimetric Estimation of Sulphur in Pig-iron and Steel. 
G. Misson Seraine (Chem. Zenir., 1914, ii, 1122—1123 ; from Osterr. 
Zeitsch. Berg. Hiittenwesen, 1914, 62, 459—460).—One gram of the 
sample is placed in a conical flask, 10 c.c. of benzene (D 0°710) and 
50 c.c. of hydrochloric acid (D 1°14) are added, and the mouth 
of the flask is covered with a disc of filter paper 5 mm. thick, which 
has been previously immersed in a solution containing 10 grams 
of arsenious acid and 30 c.c. of hydrochloric acid per litre, and 
then dried. An ebonite plate weighted with a lead block is placed 
over the paper disc. The hydrogen sulphide produces a yellow 
coloration on the disc, and comparison with the colorations given 
by known amounts of sulphur gives the quantity of the latter in 
the sample. Ww. @ 

Oxidation of Substances containing Sulphur by Potassium 


Chlorate and Hydrochloric Acid. Max Feperer (Zeitsch. 
physiol. Chem., 1915, 94, 128—131).—The author finds Gauvin and 
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Skarzynski’s method for the estimation of total sulphur in urine 
and other physiological fluids to be untrustworthy, for only about 
8—12% of the neutral sulphur is oxidised by evaporation with 
potassium chlorate and hydrochloric acid. Of taurine, cystine, 
peptone, potassium taurocarbamate, and potassium thiocyanate 
only the latter undergoes oxidation to sulphuric acid to anything 
like the theoretical extent by this means. J. C. W. 


Estimation of the Total Sulphur in Vegetable Products. 
D. J. pg Jona (Chem. Weekblad, 1915, 12, 626—634)—A method 
adapted to the estimation of small amounts of sulphur in vegetable 
products. It consists in oxidising the substance with potassium 
permanganate in presence of alkali hydroxide, and precipitating 
the sulphur as barium sulphate. A. J. W 


Estimation of Nitrogen by the Kjeldahl-Folin-Farmer 
Method. Victor Joun Harpine and Francis H. 8. WaRNeForp (J. 
Biol. Chem., 1915, 21, 69—71).—In view of the great value of the 
Folin-Farmer method for the estimation of nitrogen in biological 
work, the authors have attempted to apply this method to the 
needs of pure organic chemistry. Preliminary experiments on the 
estimation of nitrogen in carbamide indicate, however, that the 
average error amounts to about 0°5%, and further work in this 
direction was therefore abandoned. F. B. 


The Folin-Farmer Method for the Estimation of Nitrogen. 
Orto Fou (J. Biol. Chem., 1915, 21, 195—199).—The anthor 
replies to Bock and Benedict’s criticism (this vol., ii, 105) of the 
Folin-Farmer colorimetric method for estimating nitrogen in urine, 
and maintains that the sources of error pointed out by these 
observers are either non-existent or may be easily avoided. The 
error, due to uncertainties in the colorimetric readings, may be 
reduced to considerably less than 1%. 


Estimation of Nitric Nitrogen in Soils. FE. R. Auien (J. Jnd. 
Eng. Chem., 1915, 7, 521—529).—Reduction of the nitrates with 
Devarda’s alloy in V/10-sodium hydroxide solution yields trust- 
worthy results even when large quantities of organic substances are 
present; a small amount of the alloy is required, the reaction 
proceeds quietly, and the action of such dilute alkali solutions on 
organic matter is very slight. The apparatus described by Mit- 
scherlich (A., 1909, ii, 614) should be used in the estimation. 
Reduction with Devarda’s alloy in magnesia solutions, and the 
aluminium reduction method, do not give trustworthy results in 
the presence of much organic matter; separation of the nitric and 
organic forms of nitrogen is almost impossible when the reduction 
is carried out in strongly alkaline solution. W. P. 8. 


Modified Reduction Method for the Volumetric Estimation 
of Nitro-compounds. A.J. Berry and C. K. Cotweit (Chem. News, 
1915, 112, 1—2).—In the estimation of nitro-compounds by reduc- 
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tion with stannous chloride the following method of titrating the 
excess of the latter is described; it is based on the fact that the 
brownish-violet colour of copper sulphate solution containing an 
excess of hydrobromic acid is discharged when the copper is 
reduced. The nitro-compound is boiled with the addition of 
stannous chloride, hydrochloric acid, and potassium bromide for 
fifteen minutes in an atmosphere of carbon dioxide; the solution 
is then titrated with a strongly acid copper sulphate solution con- 
taining potassium bromide. At the end-point of the titration the 
liquid assumes an orange-yellow colour. The stannous chloride 
solution must be standardised against the copper sulphate solution 
at the time the estimation is made. W. P. 8S. 


A Compact Kjeldahl Apparatus. Huecn Garver Bennett 
(Chem. Zentr., 1914, ii, 559; from Collegium, 1914, 482—484) —The 
distillation apparatus described consists of a conical flask of about 
1 litre capacity ; it is provided with a still-head, which is connected 
directly by a bent glass tube with a vertical condenser 13 inches 
in height. The width of the whole apparatus does not exceed 
18 inches. W. P. S. 


Nessler Reagent. G. Frericus and E. Mannuetm (Chem. Zenir., 
1915, i, 221; from Apoth. Zeit., 1914, 29, ¥72—974).—The following 
method of preparing Nessler reagent is described: 2°5 grams of 
potassium iodide and 3°5 grams of mercuric iodide are dissolved 
in 3 c.c. of water, 100 grams of 15% potassium hydroxide solution 
are added, and, after twenty-four hours, the clear solution is 
decanted. If the solution is not clear it may be treated with a 


small quantity of tale, and filtered through a sand-filter. 
W. P. B. 


Qualitative Reaction for the Detection of Nitrates. ALFRED 
Tina.e (J. Soc. Chem. Ind., 1915, 34, 393).—The formation of nitro- 
salicylic acids, which give intense colours with alkalis, when salicylic 
acid dissolved in sulphuric acid is heated with a nitrate, affords a 
quick, easy, widely applicable test for nitrates, of the same order 
of delicacy as the “ brown ring”? test. 

The reagent contains 2 grams of salicylic acid in 30 c.c. of 
concentrated sulphuric acid. The solid to be tested is cautiously 
warmed with a slight excess of this solution, and a drop of the 
resulting liquid is rendered alkaline by concentrated potassium 
hydroxide on a white tile. If the substance under examination is 
a liquid, two or three drops are warmed with two or three drops 
of the reagent until acid fumes appear, and the cold residue is 
treated with alkali. The development of a yellow or orange colour 
indicates the presence of a nitrate. One drop of a 0°1% solution 
of potassium nitrate responds to the test. Haloids do not vitiate 
the results. J. C. W. 


Suitability of the Lorenz-Neubauer Method for the Esti- 
mation of the Phosphoric Acid of Basic Slag Soluble in Citric 
Acid. H. Dussers and Cenicnowsk1 (Chem. Zentr., 1915, i, 
218—219; from Landw. Jahrbdb., 1914, 47, 71—78).—The authors 
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find that this method is untrustworthy, and cannot, therefore, 
agree with the statements of Lemmermann and Haussding as to 
its suitability for the estimation of phosphoric acid (A., 1914, ii, 
676). Popp’s iron-citrate method is to be preferred. W. P. 8. 


Estimation of the Phosphoric Acid of Basic Slag Soluble in 
Citric Acid by the Lorenz Method. fF. Hausspixe with O. 
LEMMERMANN (Chem. Zentr., 1914, ii, 506; from Landw. Jahrb., 1914, 
46, 327—338. Compare A., 1914, ii, 676).—Further investigation 
of Lorenz’s method afforded added proof that the method is trust- 
worthy; it yields concordant results which are not influenced by 
the presence of citric acid, lime, iron, and silica in the solution. 


W. P. S. 


Factor to be Used for the Calculation of the Phosphoric 
Acid in Neumann's Method. 8S. L. Jopipi (J. Amer. Chem. Soc., 
1915, 37, 1708—1710).—A study of Neumann’s method of esti- 
mating phosphorus has confirmed Heubner’s view (A., 1914, ii, 
675) that the calculated value, 0°554 mg., for the amount of phos- 
phorus equivalent to 1 c.c. of 0°5N-sodium hydroxide is too low, 
and has shown that the factor 0°57 is very nearly accurate. 


E. G. 


Precipitation of Phospborus as Ammonium Phospho- 
molybdate in Presence of Sulphuric Acid. K. Grorce Fak 
and KaNnematsu Sueiura (/. Amer. Chem. Soc., 1915, 3'7, 1507—1515). 
—Neumann’s method for estimating phosphorus in organic matter 
(A., 1903, ii, 243; 1905, ii, 68) is based on the oxidation of the 
material with a mixture of concentrated nitric and sulphuric acids, 
precipitation of the phosphorus as ammonium phosphomolybdate, 
and titration of the latter, after removal of ammonia, with 
standard sodium hydroxide solution. A study of this method has 
now been made with special reference to the influence of the 
sulphuric acid in the precipitation of the phosphomolybdate. 

It has been found that the ammonium phosphomolybdate con- 
tains sulphate, an excess of molybdic acid, and no nitric acid, and 
that its composition may vary with the concentration of the 
reagents in the solution; the different factors recorded by different 
observers for the titration of the precipitate with alkali hydroxide 
are thus explained. The composition of the precipitate for a 
certain set * conditions was found to be: 

4[(NH,),P0,,12Mo00g3],(N H,).SO,4,5 MoOg. 
Satisfactory sauna can only be secured if the conditions of precipi- 
tation have been determined with known amounts of the phosphate 
and an empirical formula obtained. Otherwise, it is necessary that 
the phosphomolybdate precipitate should be dissolved and repre- 
cipitated (compare Hibbard, A., 1914, ii, 145). E. G. 


Incineration of Ammonium Magnesium Phosphate in 
Superphosphate Analysis. Guipo Veccut (Chem. Zentr., 1915, 
i, 505; from Arch. Farm. sperim., 1914, 18, 333—334).—The author 
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recommends the addition of 3 c.c. of concentrated sulphuric acid 
to the superphosphate solution before the phosphoric acid is pre- 
cipitated by the addition of “magnesia mixture.” Ammonium 
sulphate is thus occluded in the precipitated ammonium magnesium 
phosphate, and its presence accelerates the ignition of the latter. 
W. P. S. 


Estimation of Phosphoric Acid in Vegetable Substances, 
Especiaily Crops, and in Phosphates. A. Srurzer and W. Haupr 
(J. Landw., 1915, 63, 46—49).—The vegetable substance, containing 
about 2 grams of dry matter, is heated in a Kjeldahl flask with 
25 c.c. of sulphuric acid and two drops of mercury until colourless. 
The solution is then diluted with water, transferred to a conical 
flask, and treated with solid ammonium carbonate, by which the 
temperature is lowered instead of being raised, as with ammonium 
hydroxide. When the carbonate begins to dissolve slowly, an 
indicator is added, and then a strong solution of ammonium 
carbonate until the solution is neutral or slightly alkaline. It is 
then made acid with strong nitric acid, filtered if necessary, and 
heated until it begins to boil. Molybdic acid (100 c.c.) is added, 
and the solution filtered after two hours through asbestos in a 
perforated crucible, which is heated at 130—140° and weighed. 
The precipitate is washed with dilute nitric acid, followed by 
alcohol, dried at 130—140°, and gradually ignited until uniformly 
bluish-green, and weighed. The factor for calculating the amount 
of P,O, is 0°03946. The molybdic solution is prepared by dissolv- 
ing 250 grams of molybdic acid in 250 c.c. of 24% ammonia, and 
diluting to 2 litres; it is then slowly added to 4 litres of nitric 
acid, D 1°20. 

Phosphates are precipitated in a similar manner after neutralis- 
ing the solutions, containing hydrochloric or sulphuric acid, with 
ammonia, dnd acidfying with nitric acid. N. H. J. M. 


Detection of Arsenic. O. Bitteter (Chem. Zenir., 1914, ii, 
951—952; from Mutt. Lebensmittelunters. u. Hyg.. 1914, 5, 2830—287). 
—To detect arsenic in organic substances a suitable quantity of the 
material is treated in the usual way with a mixture of nitric and 
sulphuric acids, and the arsenic is separated from the residual 
sulphuric acid solution as follows: Four grams of sodium chloride, 
1 gram of potassium bromide, and 0°2 gram of hydrazine sulphate 
are placed in a distillation flask connected with a condenser, and 
the sulphuric acid containing the arsenic is added from a tapped 
funnel. The mixture is then heated until gas ceases to be evolved, 
the distillate being collected in a receiver containing 50 c.c. of 
water and a few drops of hypochlorous acid. The distillate may 
be concentrated by evaporation without loss of arsenic, and is 
subsequently transferred to a Marsh apparatus. The method is 
capable of detecting 0°001 mg. of arsenic in 50 grams of substance. 

W. P. S. 


Rapid Organic Combustions. Marie Reimer (J. Amer. Chem. 
Soc., 1915, 3'7, 1636—1638).—A modification of Bekk’s combustion 
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method (A., 1913, ii, 981) is described. Instead of the large 
quantity of asbestos impregnated with cerium dioxide, a layer only 
3 cm. long is used, followed by a layer of copper oxide, 20 cm. long. 
This is more satisfactory for the use of students than the original 
method, but it cannot be employed for the simultaneous estimation 
of carbon, hydrogen, and halogens. E. G. 


Simple Laboratory Apparatus for the Estimation of Carbon 
Dioxide by Loss. Stuart P. Miter (J. Amer. Chem. Soc., 1915, 
37, 1730).—The apparatus described is simpler and less expensive 
than the Schrotter form, and gives results with an accuracy of 
0°1%. It consists of a small, wide-mouthed flask, fitted with a two- 
holed cork carrying a thistle funnel and a calcium chloride tube. 
The mouth of the thistle funnel is closed by a thin cork, through 
which passes a short piece of glass tubing with a bore only slightly 
greater than the diameter of a sliding valve-tube which is inserted 
through it. The valvetube is closed at each end, and has an 
inlet hole at a point rather less than half-way down, and a small 
exit hole nearly at the bottom. A piece of rubber tubing at the 
lower end of the thistle funnel is employed to seal the exit. Acid 
is placed in the thistle funnel, the cork is replaced, and the 
apparatus weighed. The sample to be analysed is introduced into 
the flask, and the whole is again weighed. On pushing down the 
valve-tube, the exit hole comes below the rubber tubing, and acid 
flows into the flask. When the required amount of acid has been 
allowed to enter the flask, the valve-tube is raised, the exit being 
thus sealed. The flask is afterwards heated gently, and the valve- 
tube is pushed down, and air is drawn through the apparatus to 
remove all the carbon dioxide. When the apparatus has cooled, it 
is weighed, and the percentage of carbon dioxide calculated from 
the loss of weight. E. G. 


Volumetric Estimation of:Potassium in Mineral Waters. 
L. L. Bureess and Otiver Kamm (Chem. Zentr., 1915, i, 398—399 ; 
from Univ. of Illinois Bull., 1913, 10. Compare A., 1912, ii, 604).— 
The method depends on the precipitation of the potassium as 
silver potassium cobaltinitrite; in this salt the ratio 

(Ag+K) : NO=1 : 1°90. 
The neutral potassium solution, containing a known quantity of, 
at the most, V/50-silver nitrate solution, is added slowly with 
constant stirring to an excess of 25% sodium cobaltinitrite solution. 
After thirty minutes the precipitate is collected, washed with 
ice-water containing 0°2% of acetic acid, then oxidised with an 
excess of V/10-permanganate solution, the mixture acidified, and 
the excess of permanganate titrated with oxalic acid solution. The 
excess of silver in the filtrate is titrated with thiocyanate solution. 
The presence of sodium, calcium, and magnesium salts, except in 
large amount, does not interfere with the reaction. The results 
obtained by the method agree with those obtained by precipitating 
the potassium with platinum chloride; with quantities of 0°04 gram 
of potassium, the error varies from —0°0005 to +0°0012 gram. 
39—2 
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The chlorine in waters should be removed previously by precipita- 
tion with silver nitrate, and the quantity of the latter in the 


filtrate then adjusted before the potassium is precipitated. 
W. P. S. 


Separation of Potassium and Sodium by the Use of Aniline 
Perchlorate, and the Subsequent Estimation of Sodium. D. U. 
Hiwt (Amer. J. Sci., 1915, [iv], 40, 75—77).—Mixtures of weighed 
amounts of sodium and potassium chlorides were dissolved in a 
small volume of water, and sufficient alcoholic solution of aniline 
perchlorate was then added, so that a 97% alcoholic solution of 
the salts was obtained. Potassium perchlorate was precipitated, 
collected, washed with 97% alcohol, dried at 110°, and weighed. 
The filtrate was then saturated with hydrogen chloride, whereby 
the sodium was precipitated as sodium chloride; this was filtered 
off, washed with a saturated solution of hydrogen chloride in 97% 
alcohol, dried, and weighed. Working with weights of sodium 
chloride and potassium chloride of 0°05—0°03 gram each, results 
were obtained which in the case of potassium showed an error of 
—0°0006 to +0°0001 gram K,O, and in the case of sodium showed 
an error of from —0°0004 to —0°0002 gram Na,O. J. F. S. 


Hydrofluoboric and Hydrofluosilicic Acids in the Qualitative 
Analysis of Sodium. fF. C. Marners, C. O. Stewart, H. V. 
Hovusemany, and I. EK. Lee (J. Amer. Chem So-., 1915, 3'7, 1515—1517). 
—The following method is recommended for the qualitative analysis 
of the metals of the alkali group. After the other metals have 
been removed in the usual way, the filtrate containing the 
potassium, sodium, ammonium, and magnesium is evaporated to 
dryness and ignited to expel the ammonium salts. The residue is 
dissolved in warm water. The solution is diluted with an equal 
volume of alcohol, and excess of hydrofluoboric acid in 50% alcohol 
is added, the potassium being thus precipitated completely as 
potassium borofluoride. The solution after filtration may contain 
sodium and magnesium. On adding hydrofluosilicie acid, sodium 
silicofluoride separates as a gelatinous, semi-transparent precipitate, 
the magnesium remaining in solution. One mg. of sodium in 5 c.c. 
of 50% alcohol can be easily detected in this way. 

The chief advantages of the method are that tests can be made 
in presence of magnesium; that the reagents are inexpensive and 
easily prepared ; and that the analysis can be carried out quickly 
and with trustworthy results. ' 


Estimation of Very Small Quantities of Lead in Water. 
Hans Pick (Chem. Zentr., 1914, ii, 1366; from Arbb. Kaiserl. Gesundh.- 
Amt., 1914, 48, 155—164).—The method described by Kiihn (A., 
1906, ii, 493) yields trustworthy results only when certain kinds 
of asbestos are employed. Iron and manganese do not interfere 
with the estimation; copper and zinc, when present in quantities 
not exceeding a few mg. per litre, are without influence except that 
they increase the time required for the analysis. W. P. S. 
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Detection and Estimation of Lead in Animal Organs. 
FAUCONNIER (Ann. Chim. anal., 1915, 20, 126—127; from Budl. Soe. 
pharm. Bordewux, 1914)—One hundred grams of the substance 
are treated with nitric acid containing 10% of sulphuric 
acid, and, after twenty-four hours, the mixture is heated until 
a clear solution is obtained. The solution is neutralised with 
ammonia, a smal] quantity of hydrochloric acid is added, and 
the heavy metals are precipitated by hydrogen sulphide. The 
sulphides are collected, washed, dissolved in nitric acid, and the 
solution is evaporated to dryness. The residue is dissolved in 
water, potassium thiocyanate added, and the mixture extracted 
with ether, which dissolves the ferric thiocyanate. The aqueous 
portion is then heated to expel ether, cooled, diluted to a definite 
volume, and the lead estimated colorimetrically as sulphide in the 
presence of potassium cyanide. The following quantities of lead 
were found in normal human organs: Liver (weight, 1250 grams), 
00062 gram ; brain (1160 grams), 0°0024 gram; kidney (115 grams), 
0°00026 gram ; placenta (420 grams), 0°00039 gram. W. P. S. 


Analysis and Composition of Red Lead Avaustvs P. West 
(Chem. Zentr., 1914, ii, 508; from Philippine J. Sei., 1914, 8, 
429—437).—Insoluble substances are estimated by heating 2 grams 
of the sample with 100 c.c. of 10% nitric acid, adding sugar to 
reduce the lead dioxide, and collecting the insoluble residue on a 
filter. To estimate the free lead monoxide, 0°5 gram of the sample 
is extracted with hot 10% lead nitrate solution; this dissolves the 


free monoxide, and its parses | is found (by difference) by collect- 
e 


ing and weighing the insoluble portion. A further quantity of 
0°5 gram of the sample is then heated for thirty minutes on a 
water-bath with 100 c.c. of 10% nitric acid, and the lead dioxide, 
together with insoluble substances, is collected and weighed; by 
subtracting the weight of the insoluble substances, the amount of 
lead dioxide is found. The filtrate is evaporated with sulphuric 
acid, and the resulting lead sulphate weighed; its quantity is 
equivalent to the free and combined lead monoxide in the sample. 
It is shown that red lead does not consist of Pb,O,, but is a 
mixture of Pb,O, and Pb,O;. The percentage quantities of Pb,O, 
and Pb,O; can be calculated from the ratio of lead dioxide to 
combined lead monoxide. Commercial red lead contains: Free 
lead monoxide, 5°36—41°36%; Pb,O,, 51°85—83°14%; and Pb,0O,, 
6°41—20°37%. W. P. 8. 


Valuation of Commercial Lead Arsenate. R. H. Ropinson 
and H. V. Tartar (J. Ind. Eng. Chem., 1915, 7, 499—502).— Water- 
soluble arsenious oxide and lead oxide are estimated by extracting 
the sample with hot water, filtering the solution, and titrating an 
aliquot portion of the filtrate with iodine solution after reduction 
with potassium iodide; the total soluble impurities are obtained 
by evaporating a portion of the solution and weighing the residue. 
The lead hydrogen arsenate is estimated in the portion of the 
sample insoluble in water by the method described previously by 
the authors (A., 1914, ii, 773). The quantity of lead carbonate 
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present is calculated from the amount of carbon dioxide found in 
the sample. The acid-insoluble substances are estimated by treat- 
ing 10 grams of the sample with warm 10% nitric acid, collecting 
the insoluble residue, and weighing it after drying at 110°. 
Chlorides are estimated by titration with thiocyanate solution, and 
the presence of acetates may be detected by converting the acetic 
acid into ethyl acetate and observing the characteristic odour. 

Ve, BS 


Method of Assaying Copper. ArtTHuR Fraser (J. Soc. Chem. 
Ind., 1915, 34, 462—464).—A modification of the iodine method is 
described, the important feature of which is the addition of sodium 
fluoride, which converts any ferric salt into ferric fluoride, and so 
prevents any reaction with potassium iodide. Full details are 
given. The method gives trustworthy results, may be applied to 
ores containing as little as 0°5% of copper or to samples containing 
70% or more, and all the operations may be performed in the one 
vessel. J. C. W. 


New Test for Copper. W. G. Lyte, L. J. Curran, and J. T. W. 
Marsnaty (J. Amer. Chem. Soc.. 1915, 3'7, 1471—1481).—Kober and 
Sugiura (A., 1913, ii, 990) have suggested that the insoluble com- 
plex which a-amino-n-hexoic acid forms with copper might prove 
useful in analytical work, and it has now been found that the 
reagent is of considerable value as a means of detecting small 
quantities of copper. 

An aqueous solution of a-amino-n-hexoic acid is capable of 
detecting 0°004 mg. of copper. The only other common metals 
which yield a precipitate with the reagent are mercury and zinc. 
The interference of the former can be obviated by the addition of 
sodium chloride, and the precipitation of the latter can be prevented 
by adjusting the acidity of the solution. Methods are described 
for applying this test for copper in presence of relatively large 
quantities of other metals. The test has the advantage over the 
ferrocyanide test of being applicable in presence of small amounts 
of iron. E. G. 


Estimation of Aluminium Volumetrically. I. P. Osrpov 
(J. Russ. Phys. Chem. Soc., 1915, 4'7, 613—615).—The relative errors 
obtained in the estimation of aluminium in potash alum by different 
methods are as follows: Stock (A., 1900, ii, 247, 315), —0°0005 to 
+0°0006 ; Moody (A., 1905, ii, 765), —0°0003 to —0°0006; Ivanov 
(A., 1914, ii, 671), —0°0004 to —0°0015. The results obtained by 
Kovscharova, in conjunction with the author, are given in the 
following paper (succeeding abstract). T. H. P. 


Application of Stock’s Reaction to the Volumetric Estima- 
tion of Aluminium. (Mlle.) T. V. Kovscnarova (J. Russ. Phys. 
Chem. Soc.. 1915, 47. 616—624).—The author has applied Stock’s 
reaction (A., 1900, ii, 247. 315) to the volumetric estimation of 
aluminium in potash alum. To a definite volume of the alum 
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solution are added a mixture in equal volumes of 25% potassium 
iodide and 6% potassium iodate solutions, and an excess of 
N/10-sodium thiosulphate solution. The liquid is then heated to 
boiling, and the excess of thiosulphate estimated by titration with 
N /10-iodine solution. A large number of estimations, carried out 
under different conditions, shows that trustworthy results are 
obtained when (1) the excess of sodium thiosulphate solution taken 
is small, (2) the solution is as nearly neutral as possible, and (3) the 
heating on the water-bath is not continued for longer than twenty 
to thirty minutes. 7. HP. 


Detection and Estimation of Manganese in Water. J. 
Trtumans and H. Miipner (Chem. Zentr., 1914, ii, 1249; from J. 
Gashelencht., 1914, 5'7, 496—501).—A combination of the method 
described by Trillat (A., 1903, ii, 512) and Benedict (A., 1906, ii, 
128) may be used for the detection of manganese; the water is 
shaken with solid potassium periodate, acidified with acetic acid, 
and a solution of tetramethyldiaminodiphenylmethane in chloro- 
form is added. A blue coloration is obtained with as little as 
0°05 mg. of manganese per litre. Iron salts should be removed 
previously by treatment with zinc oxide. The method proposed by 
Baumert and Holdefleiss (A., 1904, ii, 782) for the estimation of 
manganese is untrustworthy; Marshall’s reaction may be used for 
the purpose (compare A., 1913, ii, 880). Ten c.c. of the water are 
heated for twenty minutes with the addition of silver nitrate, nitric 
acid, and persulphate, and the resulting permanganate is estimated 


colorimetrically by comparison with permanganate solutions of 
known strength. The interfering action of iron salts may be 
prevented by the addition of sodium phosphate. Methods described 
by Ernyei (A., 1908, ii, 133) and Knorre (A., 1903, ii, 760) may 
be employed for the estimation of the manganese when the quantity 
of the latter exceeds 5 mg. per litre of water. W. P. B. 


Permanganate Estimation of Iron in Presence of Fluorides. 
Analysis of Silicates and Carbonates for their Ferrous Iron 
Content. O. L. Barnepey (J. Amer. Chem. WSoc., 1915, 37, 
1481—1496).—When ferrous iron in hydrofluoric acid solution is 
titrated with permanganate, the end-point is unstable. A study 
has therefore been made of the effect of various reagents in the 
titration. Satisfactory results can be obtained by the use of NV- to 
5N-sulphuric acid in presence of N-hydrofluoric acid. Ferric and 
magnesium sulphates react with the hydrofluoric acid, and check 
its influence in the titration. Molybdenum trioxide and titanium 
dioxide also exert a beneficial effect, but boric acid is the most 
effective of all the reagents tested. Solutions of ferrous iron 
containing hvydrofluoboric acid are quite stable in presence of air. 

A method for estimating ferrous iron in carbonates and silicates 
is described, which is based on the decomposition of the material 
with sulphuric (or hydrochloric) and hydrofluoric acids, and the 
titration of the solution with permanganate in presence of boric 
acid. Tf hydrochloric acid is used in decomposing the sample, 
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solution of manganous sulphate and sulphuric acid is also added 
before titration in order to prevent the action of the hydrochloric 
acid on the permanganate (compare A., 1914, ii, 747). E. G. 


Estimation of Pyrites in Soils. V. Kopr (Chem. Zentr., 1915, 
i, 64—65; from Mitt. Kaiserl. Materialprufgs. Amt., 1914, 32, 
431—432).—A portion of the soil is boiled with water, and the 
soluble iron is estimated. Another portion of the sample is boiled 
with dilute (1:3) hydrochloric acid, the soluble sulphate is esti- 
mated, and the insoluble residue is dried over sulphuric acid, 
extracted with carbon disulphide, and, after the extracted residue 
has been freed from carbon disulphide, it is heated with dilute 
nitric acid and bromine. The solution obtained is diluted to a 
definite volume, and the iron and sulphuric acid are estimated in 
aliquot portions. The quantity of pyrites present is calculated 
from the results obtained. W. P. 8S. 


Analysis of Ferrochrome. H. Scuiiiine (Chem. Zeit., 1915, 39, 
466).—A quantity of 0°5 gram of the finely divided sample is 
treated with 10 c.c. of concentrated sulphuric acid, and water is 
added, drop by drop, until the maximum evolution of gas is 
reached ; about 10 c.c. of water are required. When the reaction 
slackens, 2 drops of hydrofluoric acid are added, and the mixture 
is heated until solution is complete. The analysis is then carried 
out according to the method described by Knorre (A., 1904, ii 


92). The treatment with hydrofluoric acid is necessary owing to 
the fact that the separated silica persistently retains a small 
quantity of chromium. When it is desired to estimate silica in 
the sample, the latter is dissolved as described in sulphuric acid 
with the addition of water, the silica collected and weighed, then 
treated with hydrofluoric acid, evaporated, and the _ residue 
weighed. The difference between ‘the two weights gives the quantity 
Ww. 


P. &. 


of silica present. 


New Method for the Volumetric Estimation of Nickel. 
Gino Zuccart (Ann. Chim. Applicata, 1915, 3, 277—279).--This method 
depends on the precipitation of nickel nitroprusside (compare this 
vol., ii, 68): 

Na,Fe(CN),;NO + NiSO, = NiFe(CN),NO + Na,SO,. 

The sodium nitroprusside (+2H,O) is employed in the form of 
N /2-solution or of a solution containing 50°771 grams per litre, 
1 c.c. of this corresponding with 0°01 gram of nickel. The standard 
solution is run slowly from a burette into the solution containing 
the nickel salt, the liquid being kept well stirred with a glass rod. 
When the precipitate formed assumes a pale ashen colour, a drop 
of the liquid is filtered and tested with sodium sulphide, which 
is blackened so long as the precipitation of the nickel is incom- 
plete. When the final point is reached, the sodium sulphide 
assumes a faint and transient violet colour. 

Good results are obtained if attention is given to the following 
points: (1) The concentration of the nickel in the solution to be 
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tested should be not less than 1—1°5%. (2) During the titration 
the liquid should be well shaken, especially towards the end of the 
reaction. (3) Thin, compact filter-paper should be employed in 
order to prevent the passage of the nickel nitroprusside, since other- 
wise a violet coloration will always be obtained. (4) When the 
titration is fnished, it is weli to make a further test of the liquid 
after the lapse of five minutes, since the complete precipitation of 
the nickel sometimes requires a little time. (5) The titration is 
best carried out in distinctly acid solution. 

The method is applicable to the estimation of nickel in its 
ordinary salts and in the presence of salts of tervalent iron, zinc, 
tin, aluminium, lead, manganese, etc. (loc. cit.). 

Nickel nitroprusside is pale ashen-grey, and is insoluble in acids. 
When anhydrous, it is dark green, the original colour being gradu- 
ally restored in moist air. It dissolves very readily in ammonia 
solution, giving a brownish-yellow liquid. Potassium hydroxide 
turns it lemon-yellow, and potassium cyanide solution dissolves it. 

Cobalt nitroprusside has a red colour and dissolves in acids, but 
it is insoluble in potassium hydroxide or ammonia solution, so 
that the latter serves to separate it from the nickel compound 
(compare Cavalli, A., 1897, ii, 603). Titration with sodium nitro- 
prusside does not give accurate results when applied to the estima- 
tion of cobalt, owing to the appreciable solubility of cobalt nitro- 
prusside. 7. a & 


Estimation of Chromium in Leather. Louis E. Levi and 
Aue. C. OrTHMANN (Chem. Zentr., 1915, i, 219; from J. Amer. Leather 
Chem. Assoc., 1914).—The ash obtained from 3 grams of the finely 
divided leather is fused in an iron crucible with 3 grams of sodium 
peroxide, and the resulting chromate is estimated volumetrically. 
When it is desired to estimate iron and aluminium in addition to 
the chromium, the ash is fused with a mixture consisting of equal 
quantities of sodium carbonate, potassium carbonate, and anhy- 
drous borax; the fused mass is dissolved in water, the solution 
acidified with hydrochloric acid, boiled with the addition of 
ammonium chloride and a slight excess of ammonia, and the precipi- 
tate formed separated by filtration. The chromium is then esti- 
mated in the filtrate. W. P. S. 


Estimation of Uranium and Phosphorus. H. D. Newron and 
J. L. Huenes (J. Amer. Chem. Soc., 1915, 37, 1711—1715).—Newton 
(A., 1908, ii, 538) has shown that iron in solution as ferric sulphate 
can be estimated by reducing with titanous sulphate, oxidising the 
excess of the latter with bismuth trioxide, and titrating the filtered 
solution with 0°1N-potassium permanganate. 

It has now been found that uranium in solution as uranyl 
sulphate can be estimated in the same manner, as titanous sulphate 
readily reduces this salt, and bismuth trioxide does not exert any 
appreciable oxidising action on the uranous salt. 

It is well known that, under suitable conditions, an alkali phos- 
phate can be completely precipitated by excess of uranyl nitrate, 
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but the employment of this reaction for estimating phosphorus 
when a separation of ammonium uranyl phosphate is involved is 
complicated by the difficulty of collecting the very finely divided 
precipitate. According to the method now described, the ammon- 
ium uranyl phosphate is filtered on asbestos felt contained in a 
platinum cone and previously moistened with 2% ammonium acetate 
solution. After the precipitate has been washed with 2% ammon- 
ium acetate solution, the cone and its contents are transferred to a 
funnel and the precipitate is dissolved and washed into a flask with 
16% sulphuric acid. The solution is then treated with titanous 
sulphate and bismuth trioxide, and titrated with potassium perman- 
ganate in accordance with the method for estimating uranium. 


E. G. 


Volumetric Estimation of Antimony, particularly the Esti- 
mation of Antimony in Antimony Pentasulphide. Utz (Chem, 
Zentr., 1914, ii, 1470; from Gummi-Zeit., 1914, 29, 137—139).—Of 
various methods investigated those described by Schmitz (A., 1914, 
ii, 300) and by Lehmann and Berdau (A., 1914, ii, 680) are recom- 
mended. W. P. 8. 


The Quality of Platinum Ware. Grorce K. Burcessand P. D. 
Sate (7. Washington Aca?. Sci., 1915, 5, 378—380; and J. Ind. 
Eng. Chem., 1915. 7, 561—564. Compare A., 1914, ii, 585).—The 
loss of weight of platinum crucibles at high temperatures has 
been determined with the aid of an electric furnace containing 
no heated metal parts. At 1200° the loss in weight of practically 
pure platinum is about 1 mg. per hour per 100 em.?. For platinum 
containing 7°5% of rhodium the loss is about 0°5 mg. per hour, 
whilst the value for platinum containing 2% of iridium was found 
to be 2°5 mg. 

The presence of rhodium or iridium can usually be detected by 
microscopic examination of a crucible which has been heated, and 
from this in combination with thermoelectric measurements it is 
possible to predict the loss of weight of a crucible on heating with 
a fair degree of accuracy. H. M. D. 


Estimation of Platinum and Palladium. A. M. Smoor (Chem. 
Zentr., 1915, i, 220—221 ; from Osterr. Zeitsch. Berg. Huttenwesen, 1914. 
62, 578—579).—In solutions containing both palladium and 
platinum, the palladium may be reduced to PdCl, by repeated 
evaporation with hydrochloric acid; the platinum is then precipi- 
tated, and separated as (NH,),PtCl, the solution oxidised with 
nitric acid, and the palladium precipitated as (NH,),PdCl,. Care 
should be taken in igniting the ammonium compounds; in the 
case of ammonium platinichloride it is preferable to dissolve the 
compound in water, acidify the solution with sulphuric acid, pre- 
cipitate the platinum with hydrogen sulphide, and collect and 
ignite the platinum sulphide. W. P. 8. 


Estimation of Palladium and Platinum. H. D. Grreenwoop 
(Chem. Zentr.,1915, i, 220 ; from Lng. and Min. J.,1913).—Palladium— 
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A quantity of 0°5 gram of the sample is heated with 10 c.c. of 
nitric acid, 5 ¢.c. of hydrochloric acid, and 5 c.c. of water, and the 
solution then diluted to 100 c.c., and filtered. Any insoluble 
residue may consist of palladium oxide; it is boiled with 3 c.c. of 
formic acid and 5 c.c. of water, and the reduced palladium is 
dissolved as described. The whole solution is then evaporated 
with the addition of nitric acid to expel hydrochloric acid, the 
residual solution is diluted to 100 c.c., 25 c.c. of 10% mercuric 
cyanide solution are added, the mixture is boiled, and, after about 
eighteen hours, the precipitate is collected, washed with 1% 
mercuric cyanide solution, and ignited. The ash (palladium oxide) 
is then boiled with 50 c.c. of 20% formic acid solution, and the 
palladium collected and weighed. The palladium oxide may also 
be reduced by heating it in a current of hydrogen. Platinum.— 
One gram of the sample is dissolved in 10 c.c. of nitric acid, 15 c.c. 
of hydrochloric acid, and 5 c.c. of water, and the nitric acid is 
expelled by evaporating the solution with the addition of hydro- 
chloric acid. The solution is then diluted, filtered, and any 
insoluble residue is treated as described under palladium. The 
whole solution is evaporated to 40 c.c., and treated with 25 c.c. 
of alcohol and 25 c.c. of saturated ammonium chloride solution. 
After eighteen hours the precipitate is collected, washed with 20% 
ammonium chloride solution, ignited, and weighed. If the propor- 
tion of palladium in the same is high, a second precipitation of the 
ammonium platinichloride is necessary. Copper, if present, may 
be separated from the palladium by precipitating the latter as 
ammonium palladichloride. W. P. 8. 


Detection of Methane. II. O. Hauser and H. Herzretcp (Ber., 
1915, 48, 895—-896. Compare A., 1913, ii, 77).—A small appara- 
tus, with a simple ozoniser, is described and figured for use in the 
authors’ test. By means of it, 0°02 gram of methane can be 
detected as formaldehyde in a few minutes. J.C. W. 


Detection of Small Quantities of Paraffin Wax in Beeswax, 
and the Determination of a New Constant for East Indian 
and European Beeswaxes. M. S. Satamon and W. M. SEaBer 
(J. Soe Chem. Ind., 1915, 34, 461—462).—One gram of wax is boiled 
for an hour with 10 c.c. of 0°5N-alcoholic potassium hydroxide and 
10 e«.c. of alcohol, and the solution is then allowed to cool with 
continual stirring, and the temperature is noted at which a cloudi- 
ness appears. For East Indian waxes this point is 56°, whilst for 
European waxes it is 60°; in both cases the point is very definite 
and constant. An admixture of as little as 5% of paraffin wax 
causes a well-defined rise of a few degrees in this temperature, 
whilst 10% raises the constant some 15°. J. C. W. 


Detection of Methyl Alcohol by Dénigés’ Method, and the 
Application of the Method to the Estimation of Methyl 
Alcohol in Dilute Solutions. Tx. von Fetumnpere (Chem. Zentr., 
1915, i, 765—766; from Mitt. Lehensmittelunters. Hyg., 1915, 6, 
1—24).—The author has investigated the conditions under which 
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Dénigés’ reaction may be used for the estimation of methyl alcohol. 
The dilute solution containing the methyl alcohol is distilled until 
60% of it has passed over into the distillate; in the case of very 
dilute solutions the distillate is again distilled. When volatile acids 
or bases are present, sodium hydroxide or sulphuric acid, respec- 
tively, must be added to the distillation flask, whilst the presence 
of aldehydes, terpenes, etc., requires the addition of silver nitrate 
and sodium hydroxide. If the methyl alcohol is present in com- 
bination as pectin volatile substances are removed by distillation 
with steam, the residue is then decomposed with sodium hydroxide, 
acidified with sulphuric acid, and distilled. The methyl alcohol is 
then estimated by mixing 3 c.c. of the distillate with 1 c.c. of 
aleohol-sulphuric acid (20 c.c. of absolute alcohol and 40 c.c. of 
concentrated sulphuric acid are diluted with water to 200 c.c.) 
and 1 c.c. of 5% potassium permanganate solution, and the mixture 
is shaken for two minutes. One c.c. of 8% oxalic acid solution 
is now added, followed by 1 c.c. of concentrated sulphuric acid 
and 5 c.c. of msgenta-sulphurous acid reagent. The coloration 
obtained is compared with that of standards prepared at the same 
time and containing known quantities of methyl] alcohol (from 


1 to 5 mg.). W. P. 8S. 


Detection of Methyl Alcohol in Alcoholic Beverages and 
Pharmaceutical Tinctures. Grtampatrista Francescnt (Chem. 
Zentr., 1914, ii, 434—435; from Giorn. Farm. Chim., 1914, 63. 
250—252).—Twenty c.c. of the liquid to be tested are distilled, and 
15 c.c. of distillate are collected ; this distillate is re-distilled so as 
to give 8 c.c. of distillate, into which is plunged a glowing copper 
spiral. The solution is now divided into two portions. One 
portion is treated with 1 drop of 10% sodium nitroprusside solution 
and 1 drop of piperidine; a blue coloration indicates the presence 
of ethyl alcohol. The other portion is boiled for one minute, a 
drop of phenol is added, and the solution poured on the surface of 
concentrated sulphuric acid; a red zone develops if the sample 
contained methyl alcohol. In testing tincture of iodine, 10 c.c. 
of the sample should be diluted with 30 c.c. of water, filtered, the 
filtrate decolorised by the addition of thiosulphate solution, and 
then tested as described. W. P. 8. 


Detection of Methyl Alcohol in Ethyl Alcohol. Umserto 
Pazrenti (Ann. Chim. Applicata, 1915, 3, 279—281).—This test is 
based on the red coloration given by formaldehyde with Schryver’s 
reagent, which consists of 2 c.c. of freshly prepared and filtered 1% 
phenylhydrazine hydrochloride solution, 1 c.c. of freshly prepared 
potassium ferricyanide solution, and 5 c.c. of concentrated hydro- 
chloric acid (A., 1910, ii, 334). The procedure is as follows: Five 
c.c. of the alcohol, diluted to 50 c.c., are distilled with 3 grams of 
sodium persulphate and 10 c.c. of 20% sulphuric acid from a 
250 c.c. flask fitted with a ground-glass stopper and connected with 
a condenser. The distillate is collected in fractions, each of about 
2 c.c., and the fifth such fraction tested with Schryver’s reagent. 
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In this way the presence of 1 part of methyl alcohol in 1000 of 
ethyl alcohol may be detected. If the oxidation products are 
tested without previous distillation, the limit of sensitiveness is 
4% of methyl alcohol. If the coloration obtained is not very 
distinct, the distillate should be diluted with water and tested 
again, since the sensitiveness is diminished when much formalde- 
hyde is present. T. H. P. 


Estimation of Methyl Alcohol in the Presence of Ethyl 
Alcohol. W. A. R. Wiuks (Bull. Wellcome Trop. Res. Lab., 1914, 
No. 1, 1—5).—The following modification of the method described 
by Thorpe and Holmes (T., 1904, 85, 1) is recommended in order to 
reduce the correction due to ethyl alcohol as far as is consistent with 
the complete oxidation of the methyl alcohol. Thirty grams of 
potassium dichromate dissolved in 150 c.c. of water are placed in the 
oxidation flask and cooled with a freezing mixture; 50 c.c. of the 
alcohol solution are then added, followed by the gradual addition 
of a mixture of 20 c.c. of sulphuric acid and 20 c.c. of water, this 
mixture having been previously cooled in a freezing mixture. After 
about eighteen hours’ contact, the carbon dioxide formed from the 
methyl alcohol is collected as described. In these conditions the 
subtractive correction is 0°0040 gram of carbon dioxide per gram 
of ethyl alcohol. 


Boiling-point Apparatus for the Nstimation of Alcohol in 
Wine. Pa. Matvezin (Bull. Assoc. Chim. Sucr. Dist., 1914, 32, 


104—108).—The apparatus consists of a conical water-bath sur- 
rounded by a casing; a side-tube extends through the casing, and 
a burner, placed under this side-tube, heats the water in the bath. 
The wine is contained in a conical vessel in the water-bath, and this 
vessel is provided with a reflux apparatus. Thermometers are 
fitted in the wine vessel and the water-bath. W. P. 8. 


Estimation of Glycerol in Wine. Franz Wonack (Chem. Zentr., 
1914, ii, 1209—1210; from Zeitsch. landw. Vers. Wesen, Osterr., 1914, 
17, 684—697).—The modification of Zeisel’s method described by 
Klemenc for the estimation of methoxyl- and ethoxyl- groups (A., 
1913, ii, 733) may be used for the estimation of glycerol in wine. 
One hundred c.c. of the wine are evaporated to 30 c.c., then diluted 
to 50 c.c., and 5 c.c. of this solution are used for the estimation. 
The liberated iodine is dissolved from the decomposition tube by 
the aid of potassium iodide solution, and then titrated with thio- 
sulphate solution ; the small quantity of hydrogen iodide formed is 
estimated by subsequently titrating the solution with potassium 
hydroxide solution, using methyl-red as the indicator. The phos- 
phorus used in the process should be treated previously with carbon 
disulphide, ether, alcohol, and water. W. P. 8S. 


Colorimetric Method for the Estimation of Acids in Wort 
and Beer. Heinricn Lurers (Chem. Zenir., 1914, ii, 735—736 ; from 
Zeitsch. ges. Brauw., 1914, 37, 334—337).—The following method is 
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proposed with the purpose of eliminating the influence of the 
colour of wort and beer during their titration with alkali, using 
phenolphthalein as the indicator. Four glass cylinders are arranged 
so that numbers 1 and 2 stand directly behind 3 and 4 respec- 
tively. Cylinder 1 contains water, 2 a standard colour solution 
(a solution of an organic colouring substance, of which the tint 
corresponds with that of a solution containing 11°876 grams of 
disodium phosphate per litre and treated with phenolphthalein) ; 
3 and 4 each contain 50 c.c. of the liquid to be titrated mixed 
with 5 c.c. of phenolphthalein solution and 5 c.c. of water respec- 
tively. The liquid in 3 is titrated with alkali solution (about the 
same quantity is added to 4) until the same tint is observed on 
looking through the two pairs of cylinders. W. P. S. 


Physical Chemistry of Foods. I. The Acidity of Wine. 
THeopor Paut (Zettsch. Hlektrochem., 1915, 21, 80—89).—It is shown 
that the titrimetric estimation of free acid in wine is insufficient 
for the determination of its acid character. Titration gives the 
free acid content, but does not give the degree of acidity. The 
degree of acidity is identical with the concentration of the hydrogen 
ions in the wine. According to Paul and Giinther (Arbeit. K. 
Gesundheits.amt., 1905, 28, 1), the degree of acidity of a wine 
is the figure expressing the number of milligram ions of hydrogen 
contained in a litre of the wine. The value can be determined 
by the inversion of sucrose and the hydrolysis of methyl acetate 
at 76°. From the examination of seventy-nine German wines by 
this method, it is shown that the degree of acidity and the free 
acid, as determined by titration, do not run parallel with one 
another. The degree of acidity decreases but little on diluting a 
wine with water, and in some cases it even increases to a slight 
extent. The slight decrease in the acidity is to be explained by 
the repression of the ionisation of the acid by salts containing the 
same ion, in the undiluted wine. The deposition of acid salts in 
wine brings about an increase in the degree of acidity, despite 
the fact that an acid has been removed; this is to be explained 
by the effect of salts on the ionisation of the acid. J. F. 8. 


Applied Microchemistry of Plants. X. The Microchemical 
Detection of Lapachol. O. Tunmann (Chem. Zentr., 1915, i, 399 ; 
from Apoth. Zeit., 1915, 30, 50—52. Compare A., 1914, ii, 589).— 
Lapachol may be sublimed from sections of plants containing the 
substance. The sublimate appears as flat, monoclinic prisms or 
plates having a chrome-yellow colour. When the sublimate is 
treated with a small quantity of ammonia, the smaller crystals 
dissolve to a red solution, whilst the larger crystals form dark red, 
or almost black, needles; the latter exhibit a copper colour when 
examined under polarised light. Lapachol may be extracted 
directly from the plant tissue by means of chloroform or ethyl 
acetate, and crystallised from the solvent, and the position of the 
substance in the tissue may be localised by treating the latter with 
ammonia. ° W. P. &. 
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Estimation of Acetone in Urine. N. O. Enerecpr (Chem. 
Zentr., 1915, 1, 574—575; from Skund. Arch. Physiol., 1915, 32, 
253—286).—In the separation of acetone from urine by distilla- 
tion, the urine must be acidified previously with oxalic, acetic, or 
phosphoric acid (1%), or with tartaric acid (3%); as the distillation 
proceeds, water must be added to the flask, drop by drop, to main- 
tain the original volume of the liquid. From 10 to 100 c.c. of the 
urine, according to the quantity of acetone present, are diluted to 
200 c.c., acidified, and distilled for fifteen minutes; under these 
conditions, phenols and decomposition products of dextrose do not 
pass over into the distillate, but the latter will contain traces of 
aldehydic substances and ammonia. The distillate is collected in 
50 c.c. of water, treated with 25 c.c. of 25% potassium hydroxide 
solution and an excess of NV/10-iodine solution, and, after the 
mixture has been shaken for ten minutes, the excess of iodine is 
titrated with thiosulphate solution. W. P. S. 


Estimation of Pentoses and Methylpentoses in Wine, 
ScuarFrek and E. ArBenz (Chem. Zentr., 1914, ii, 512; from Mitt. 
Lebensmittelunters. Hyy., 1914, 5, 161—172).—1n natural wines the 
pentoses (as arabinose) predominate, the methylpentoses (expressed 
as rhamnose) amounting to only 0°015—0°0z9%; in the case of 
wines prepared from grape residues and raisins, the respective 
quantities of pentoses and methylpentoses are more nearly equal, 
the ratios of arabinose to rhamnose being always less than 2. 
Tollens’ method may be used for the gravimetric estimation. Two 
hundred c.c. of the wine (previously fermented if it contains more 
than 3 grams of reducing sugars per litre) are distilled to a volume 
of 50 c.c., this residual solution is treated with 29 c.c. of hydro- 
chloric acid (D 1°19), diluted to 100 c.c. with water, and the mixture 
distilled until 30 c.c. of distillate have been collected. Thirty c.c. 
of 12% hydrochloric acid are then added, and the distillation 
continued, and so on, until the total distillate measures 360 c.c. 
The distillate is now treated with phloroglucinol, and diluted to 
400 c.c. with 12% hydrochloric acid ; after twelve hours, the precipi- 
tate is collected on a filter, and weighed. The filter is then washed 
with hot 95% alcohol, and again weighed. The difference between 
the two weights corresponds with the amount of methylpentoses. 
Pentoses and methylpentoses may also be estimated colorimetrically. 
One hundred c.c. of the wine (fermented, if necessary) are evapor- 
ated to about 33 c.c., and the residual solution is diluted to 50 c.c. 
and boiled for two hours under a reflux apparatus with the addi- 
tion of 22 c.c. of hydrochloric acid (D 1°19). The mixture is now 
diluted to 100 c.c., distilled rapidly, and the distillate diluted to 
100 c.c. Five c.c. of this solution are mixed with 0°2 gram of 
resorcinol and 10 c.c. of concentrated hydrochloric acid; the 
mixture is heated in a boiling water-bath for ten minutes, and the 
coloration obtained compared with that of a standard colour 
solution prepared by dissolving 10 mg. of Benzylbordeaux B. 
conc. in 950 c.c.; the colour of this solution corresponds with 
that given by 0°01% of arabinose. Rhamnose js estimated in a 
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similar way, but vanillin is used in place of resorcinol, and the 
mixture is heated for five minutes. A standard solution of indigo- 
carmine or methylene-blue, corresponding with 0°01% of rhamnose, 
is used for the comparison. W. BP. @. 


The Toliens-Kriiger Method for the Estimation of Pen- 
tosans. O. Fauuapa, E. Stein, and J. Ravnikar (Chem. Zentr., 1914, 
ii, 435—436 ; from Osterrung. Zeitsch. Zucker-lnd., 1914, 43, 
425—432).—The authors find that the barbituric acid method 
(compare A., 1903, ii, 456) is more trustworthy than the phloro- 
glucinol method, especially in cases where sucrose is present. 

W. P. S. 


Colour Reactions of Aldehydes. Detection of Artificial 
Invert Sugar and Caramel. UD. Scuenk and H. Burmeister (Chem. 
Zeit., 1915, 39, 465—466).—Furfuraldehyde, benzaldehyde, and 
formaldehyde yield colorations when treated with phenol, resor- 
cinol, guaiacol, pyrogallol, phloroglucinol, thymol, or §-naphthol 
in the presence of sulphuric acid; the colorations vary from yellow 
to red and reddish-violet. The reactions between furfuraldehyde 
and guaiacol (orange-red coloration) or phenol (orange-yellow) 
afford sensitive tests for artificial invert sugar and caramel, since 
both these substances contain furfuraldehyde derivatives. For the 
detection of added invert sugar in honey, etc., the sample is 
extracted with ether, the ethereal solution mixed with 10 drops of 
5% phenol solution (in ether) or 2% guaiacol solution, the mixture 
allowed to evaporate at the ordinary temperature, and the residue 
treated with 3 c.c. of concentrated sulphuric acid. The test is 
stated to be more sensitive than those described by Fiehe (A., 1910, 
ii, 887) and Litterscheid (A., 1913, ii, 351). The presence of 
caramel in vinegar, brandy, etc., may be detected in a similar 
manner, but in the case of alcoholic liquids the alcohol must be 
expelled by evaporation before the liquid is extracted with ether. 

W. P. &. 


Estimation of Reducing Sugars by Fehling’s Solution. 
Various Sources of Error. H. Petxet (Ann. Chim. anal., 1915, 20, 
123—125).—Pure sucrose reduces Fehling’s solution to a slight 
extent, the amount of cuprous oxide formed depending on the 
period of boiling, the alkalinity of the solution, and its concen- 
tration. Consequently, untrustworthy results may be obtained in 
the estimation of small quantities of reducing sugars in samples 
of sucrose. No trace of reduction by sucrose takes place, however, 
if the sugar solution and the Fehling’s solution are heated together 
at 63° for ten minutes, but reducing sugars, if present, react in 
the usual way. When the quantity of cuprous oxide produced 
does not exceed 7 mg., the liquid should be filtered through a disc 
of filter-paper fixed between two ebonite rings; after washing, the 
exposed part of the paper will exhibit a more or less red coloration 
according to the quantity of the cuprous oxide. With larger 
quantities of cuprous oxide, the ordinary gravimetric process is 
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employed. The asbestos used in the filter, in this case, should be 
treated previously with boiling sodium hydroxide solution, and then 
washed. W. P. S. 


Estimation of Sugar in Blood. W. AuTEenrieTH and WILHELM 
Montieny (Chem. Zentr., 1915, i, 961 ; from Miinch. med. Woch., 1914, 
61, 1671—1674).—A quantity of 2°5 grams of the blood is poured 
into boiling V/100-acetic acid, the mixture filtered (the addition 
of sodium chloride is sometimes necessary to obtain a coagulum), 
and the filtrate is evaporated. The residue is extracted with 
alcohol, the alcoholic solution evaporated, the residue dissolved in 
20 c.c. of water, and the solution boiled for four minutes with the 
addition of 5 c.c. of Lang’s solution, 2 grams of potassium thio- 
cyanate, and 2°5 grams of potassium carbonate. The solution is 
then cooled rapidly, diluted with potassium thiocyanate solution to 
50 c.c., and the coloration compared in an Autenrieth-Kénigsberger 
colorimeter (A., 1910, ii, 910) with suitable standards, W. P. S. 


Estimation of Sucrose by Invertase. H. Pe.ier (Ann. Chim. 
anal., 1915, 20, 121—122).—Methods which have been proposed for 
the estimation of sucrose, and involving the inversion of this sugar 
by means of invertase, differ considerably in their procedure; in 
some cases yeast is employed directly, in others yeast-water, whilst 
invertase prepared from yeast has been used frequently. The 
inversion has been carried out at temperatures varying from 15° 
to 55°, and for periods ranging from a few minutes to several days, 
and precautions have not been taken to prevent alcoholic fermenta- 
tion. The author is now investigating a method for the inversion 
of sucrose by the action of yeast. W. P. 8. 


Estimation of Indican in Urine. Apoir JoLLes (Zeiisch. 
physiol. Chem., 1915, 94, 79—103. Compare A., 1913, ii, 892).— 
The test for indican in urine has been modified as follows: 10 c.c. 
of urine are shaken with 1 c.c. of a 5% alcoholic solution of thymol. 
About 10 c.c. of fuming hydrochloric acid containing 5 grams of 
ferric chloride per litre are added, and the mixture is well shaken 
and kept for about fifteen minutes. The liquid is then gently 
shaken with 4 c.c. of chloroform, which, if the urine contains 
0°000032% or more of indican, assumes a more or less intense violet 
colour. 

The coloured compound is formed from one mol. of indoxyl and 
one mol. of thymol with simultaneous oxidation by the ferric 
chloride. The pure substance crystallises in red prisms, m. p 
218—220° (decomp.), and is believed to be 6-indozyl-1-methyl 
4-isopropyl-A! :4-cyclohexadien-3-one, 

. CO: H:CPr® 

CH? OC<oMe:cH OO 
because on hydrolysis anthranilic acid and probably pthymotin- 
aldehyde are produced. The substance does not dye either mor- 
danted or unmordanted animal or vegetable fibres. It forms a 
crystalline hydrochloride, containing 1HCl, which dissolves in 
chloroform, forming a deep violet solution. On shaking with water 
or very dilute alkali, the free base is liberated, and remains 
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dissolved in the chloroform, forming a deep red solution, which 
forms the basis for the following new colorimetric method for the 
estimation of indican in urine. 

The urine is first treated with one-tenth of its volume of lead 
acetate, and 5—10 c.c. of the filtrate are then shaken with 1 c.c. 
of a 5% alcoholic solution of thymol and 5—10 c.c. of fuming hydro- 
chloric acid. After two hours the mixture is extracted with small 
quantities of chloroform, which are then combined and shaken 
with water to liberate the red base. After diluting the chloroform 
extract to 50 c.c. its colour is compared with that of a standard 
solution containing 0°01 gram of the pure base (equivalent to 
0°009 gram of indican) in 100 c.c. of chloroform. Using solutions 
containing known quantities of indican, the author compares this 
new method with that of Ellinger (A., 1903, ii, 620) with satisfac- 
tory results. With pathological urines, however, the results 
obtained by the two methods are not concordant. Autenrieth and 
Funk’s colorimetric method has also been investigated, and found 
to give inaccurate results. H. W. B. 


Jaffe’s Indican Test. M. Ruein (Chem. Zen/r., 1915, i, 962; 
from Munch. med. Woch., 1914, 61, 1503).—In carrying out this test 
it is recommended that, in place of calcium hypochlorite solution, 
“antiformin” should be added to the urine mixed with its own 
volume of concentrated hydrochloric acid. W. P. &. 


Modification of Wichmann’s Method for the Detection of 
Smali Amounts of Coumarin, Particularly in Factitious 
Vanilla. J. Kt. Dean (J. Ind, Eng. Chem., 1915, 7, 519).— 
Wichmann’s method (converting the coumarin into salicylic acid 
by fusion with potassium hydroxide, and identifying the salicylic 
acid by the ferric chloride test) is modified as follows in order 
that salicylic acid and “saccharin,” if present, shall not interfere 
with the test. A de-alcoholised portion of the vanilla extract is 
rendered alkaline with ammonia, and extracted with ether; this 
solvent removes the coumarin, whilst the salicylic acid, vanillin, 
and “saccharin” remain in the aqueous solution. The ethereal 
extract is then evaporated, the residue fused with potassium 
hydroxide at the lowest possible temperature, cooled, the mass 
dissolved in water, the solution acidified with sulphuric acid, and 
extracted with chloroform. The chloroform solution is separated 
and shaken with 2 c.c. of water and a few drops of ferric chloride 
solution; a violet coloration denotes the presence of coumarin in 
the sample. 

Attention is drawn to the fact that coumarin would interfere 
with Durand’s test for “saccharin” (A., 1914, ii, 227) unless the 
coumarin is separated by an immiscible solvent in the presence of 
ammonia. W. P. 8. 


Volumetric Estimation of Ferrocyanides. Brrrram CAMPBELL 
(Analyst, 1915, 40, 327—328).—The method consists in titrating the 
iron after the ferrocyanide has been decomposed with sulphuric 
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acid and the iron reduced to the ferrous state. About 2 grams 
of the powdered ferrocyanide are heated with 30 c.c. of sulphuric 
acid (the concentrated acid diluted with one-fifth of its volume of 
water) until the cyanogen complex is decomposed. The mixture 
is then cooled, diluted, 5 grams of zinc are added, and, when the 
zine has dissolved, the solution is titrated with permanganate solu- 
tion. One c.c. of /10-permanganate solution is equivalent to 
0°0422 gram of crystallised potassium ferrocyanide, or to 0°0484 
gram of crystallised sodium ferrocyanide. A correction must be 
made for the quantity of permanganate used by the small quantity 
of iron present in the zinc. The method is trustworthy, the error 
varying from —0°l to +0°2%,.but cannot be used in the case of 
crude products, since these usually contain complex iron cyanogen 
compounds other than ferrocyanides. W. P. S. 


Estimation of Lactic Acid in Wine. A. Gasparini (Chem. 
Zentr., 1915, i, 509—510; from Staz. sperim. agrar. ttal., 1914, 47, 
752——773).—Fifty c.c. of the wine are distilled with steam until 
200 c.c. of distillate have been collected ; the residual liquid is then 
transferred to a basin, 5 c.c. of 10% barium chloride solution are 
added, and the mixture is neutralised with barium hydroxide solu- 
tion, using litmus paper as the indicator. After the addition of a 
further 3 c.c. of barium hydroxide solution, the mixture is acidified 
with hydrcchloric acid, heated for ten minutes on a water-bath, 
again neutralised, transferred to a graduated cylinder, and diluted 
to 25 c.c., and 95% alcohol is added in quantity sufficient to make 
the volume up to 100 c.c. The mixture is filtered, 75 c.c. of the 
filtrate are evaporated in a platinum basin, the residue is ignited, 
and the ash titrated. W. P. 8. 


Teschmacher and Smith’s Modification of the Goldenberg 
Method for the Estimation of Tartaric Acid. F. PerctaBosco 
(Chem. Zentr.. 1915. i, 1093; from Staz. sperim. agrar, ital., 1914, 47, 
802—809).—The higher results obtained by Teschmacher and 
Smith’s modification of the Goldenberg method (A., 1908, ii, 237) 
are probably due to the fact that the calcium carbonate is precipi- 
tated in an amorphous form; small quantities of potassium 
tartrate are liable to be precipitated with the crystallised calcium 
carbonate and removed with the latter from the solution. 

W. P. S. 


Occurrence and Estimation of Citric Acid in Wine and the 
Detection of Citric Acid in Milk, Jams, and Fruit Syrups. 
Rupotr Kunz (Chem. Zentr., 1915, i, 99—100; from Arch. Chem. 
Mikrosk., 1914) —Stahr’s reaction (compare Wolk, A., 1902, ii, 364) 
is recommended for the detection of citric acid ; the reaction depends 
on the formation of a white precipitate of pentabromoacetone when 
bromine and potassium permanganate act on citric acid. The 
author prefers to use potassium bromide in place of bromine ; 10 c.c. 
of the solution to be tested are treated with 1 c.c. of sulphuric 
acid (1:1) and 0°3 c.c. of 37°5% potassium bromide solution ; 1 c.c. 
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of 5% permanganate solution is then added, the mixture heated 
for five minutes at 45°, and any traces of manganese dioxide are 
removed by the addition of a drop of ferrous sulphate solution 
containing sulphuric acid. A distinct turbidity is obtained with 
1 mg. of citric acid. Wines usually give a precipitate with bromine 
alone, and in this case the test is modified by evaporating 50 c.c. 
of the wine to 10 c.c., adding 2 c.c. of dilute sulphuric acid, then 
10 c.c. or more of saturated bromine water, diluting the mixture 
to 50 c.c., and filtering it through kieselguhr. The filtrate is then 
tested as described. Red and white wines examined all yielded a 
reaction for citric acid, although the quantity present was usual] 
very small. Using a larger quantity of the wine (100 c.c.), the 
pentabromoacetone formed may be collected, dried over sulphuric 
acid, then washed with very dilute sulphuric acid, again dried, and 
weighed. 

For the detection of citric acid in milk, the latter is warmed 
with dilute sulphuric acid, the serum treated with tannin. to 
remove soluble proteins, filtered, and the test applied to the filtrate. 
Fresh milk appears to contain more citric acid than does old and 
curdled milk. In the case of jams, a portion of the sample is 
diluted with water, acidified with a few drops of sulphuric acid, 
the solution is mixed with about twice its volume of alcohol, and 
filtered. The filtrate is neutralised with ammonia, evaporated to 
expel alcohol, again filtered after the addition of dilute sulphuric 
acid, and the filtrate used for the test. If the filtrate gives a 
precipitate with bromine, it is treated as described under wine. 
Fruit juices also require a similar treatment before being tested. 


W. P. S. 


Occurrence of Citric Acid in Pressed Yeast. Ruvoir Kunz 
(Chem. Zentr., 1915, i, 101; from Arch. Chem. Mikrosk., 1914).—The 
citric acid may be isolated as follows: Two hundred and fifty grams 
of the yeast are digested with 500 c.c. of cold alcohol for two 
days, then filtered, the filtrate is treated with a slight excess of 
ammonia, and boiled under a reflux apparatus for twenty minutes. 
After cooling, the solution is neutralised with hydrochloric acid, 
calcium chloride is added, the precipitate collected, and boiled with 
sodium carbonate solution; the resulting sodium citrate is again 
precipitated as calcium citrate; this is decomposed with sulphuric 
acid, the calcium sulphate separated, and the citric acid crystallised 
from. the solution. It may be identified by means of Stahr’s 
reaction (preceding abstract). The quantity of citric acid in 
pressed yeast varies with the kind of yeast; bottom fermentation 
yeast is free from the acid. . W. P. S$. 


Estimation of Hippuric and Benzoic Acids in Blood and 
Tissue. F. B. Kinessury (J. Biol. Chem., 1915, 21, 289—295).— 
The method is based on that of Folin and Flanders; preliminary 
removal of proteins is effected by tannic acid. W. Dz. H. 


Estimation of Salicyluric Acid. ALEssaNnpro Baxponi (Chem. 
Zenir., 1915, i, 169; from Arch. Farm. sperim., 1914, 18, 1—8).— 
The slight solubility of saticyluric acid in chloroform affords a 
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means of separating this acid from salicylic acid; 20 c.c. of chloro- 
form dissolve 0°2 gram of salicylic acid, but only 0°01 gram of 
salicyluric acid. The solubility of salicyluric acid is diminished 
when salicylic acid is also present. For the estimation of salicy! 
uric acid in urine, the latter is evaporated to a syrup, acidified with 
sulphuric acid, and extracted with ether; the residue obtained on 
evaporating the ethereal solution is dissolved in a small quantity 
of hot watcr, the solution is treated with blood-charcoal, filtered, 
and the filtrate, measuring not more than 50 c.c., extracted with 
150 c.c. of chloroform. When more than 0°5 gram of salicyluric 
acid is present it may separate as crystals from the aqueous solution 
when this is shaken with chloroform. The chloroform solution is 
then separated, and the salicyluric acid extracted from the aqueous 
solution with ether. W. P. S. 


Estimation of Urinary Acidity. J. Ciarens (Compt. rend., 
1915, 160, 814—-817).—In order to obtain a true measure of the 
acidity of a simple of urine, the author considers that the following 
method should be used instead of the usual simple titration with 
NV /10-sodium hydroxide. <A definite volume of the urine is heated 
to the boiling point with a known volume of W/10-hydrochloric 
acid, then quickly cooled, and when cold titrated with WV /10-sodium 
or potassium hydroxide, using phenolphthalein as indicator. The 
volume of alkali required minus the volume of acid used is a 
measure of the acidity. If the result is negative, the urine is 
alkaline. In using this method care must be taken that the 
boiling with the acid is not prolonged, and the titration with the 
alkali must be performed in the cold. If, during the boiling with 
the acid, a pale pink colour appears, the liquid must be diluted 
with recently boiled, distilled water before the titration is 
performed. W. G. 


Estimation of Uric Acid in Blood, using 0:1 c.c. of Blood 
Serum. Tx. Bruescn and L. Kristetter (Chem. Zentr., 1915, i, 
1090 ; from Deutsch. med. Woch., 1914, 40, 746—747).—About 20 
drops of the blood are placed in a small tube, and, after three hours, 
0'1 c.c. of the clear serum is transferred to a test-tube and treated 
with 2 c.c. of 7°5% sodium carbonate solution and 0°4 c.c. of phos- 
photungstic acid reagent (prepared by boiling a mixture of 100 
grams of sodium tungstate, 80 c.c. of 85% phosphoric acid, and 
700 c.c. of water for several hours, and then diluting it to 1 litre). 
A blue coloration is developed, the intensity of which is propor- 
tional to the quantity of uric acid present. After five minutes the 
colour is compared with an empirical graduated scale. W. P. S. 


Estimation of Uric Acid in Blood and Urine. W. AurenrizTH 
and A. Funk (Chem. Zenétr., 1915, i, 918; from Munch. med. Woeh., 
1914, 61, 457—-461)—A method described is based on the action 
of uric acid on iodic acid; an equivalent quantity of the latter is 
reduced to hydrogen iodide, and this reacts with the excess of 
iodic acid and liberates iodine. The iodine is dissolved in chloro- 
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form, and estimated by comparison in the Autenrieth-Kénigs- 
berger colorimeter (A., 1910, ii, 910). The method is particularly 
useful for the estimation of uric acid in urine, but the uric acid 
must first be precipitated as ammonium urate in order to eliminate 
the thiocyanates present in normal urine; carbamide, creatine, 
creatinine, hippuric acid, benzoic acid, dextrose, alloxan, and allan- 
toin do not interfere with the reaction. When great accuracy is 
required, mucoid substances should also be removed previous to 
estimating the uric acid. The method may also be used for the 
estimation of uric acid in blood when the latter contains not less 
than 4 mg. per 100 c.c.; proteins are first removed from the blood 
as described by Folin and Denis (7. Biol. Chem., 1913, 18, 467). 
For very small quantities of uric acid, the phosphotungstic acid 
method (A., 1913, ii, 444) is recommended. 


Estimation of Uric Acid in Urine. M. Bernarp (Chem. Zentr., 
1914, ii, 957 ; from Apoth. Z-it., 1914, 29, 715—716).—One hundred 
c.c. of the urine, previously freed from albumin, are treated with 
4 grams of ammonium chloride, and, after three hours, the precipi- 
tate formed is collected on a filter and washed with hot 96% alcohol. 
The precipitate is then dissolved off the filter with 30 c.c. of hot 
NV /10-potassium hydroxide solution, the filter is washed with hot 
water, the solution boiled until the vapours no longer turn red 
litmus paper blue, cooled, and the excess of alkali titrated with 
N /10-acid, using phenolphthalein as the indicator. The results 
obtained agree with those found by the Ludwig-Salkowski method. 

W. P. S. 


Estimation of the Oxyproteic Acid Fraction in the Urine. 
Orto von Firtu (Biochem. Zeitach., 1915, 69, 448—460).—The author 
has improved the method of Sassa. The urea of the urine is 
first destroyed by Soja-urease, and the ammonium carbonate is 
then converted into the sulphate, the greater part of which is 
precipitated from the faintly acid solution by 95% alcohol; the 
remainder is then destroyed with barium hydroxide, the excess 
of which is precipitated by carbon dioxide. The filtrate is 
evaporated to dryness with kieselguhr, and the alcohol-soluble 
substances are extracted from the residue by hot alcohol. A 
water-soluble, alcohol-insoluble fraction of barium salts (“baryta 
fraction ’’) is thereby obtained, in which the nitrogen is estimated. 
From this, the oxyproteic acid fraction is precipitated by mercuric 
acetate and sodium carbonate, and in this the nitrogen is also 
estimated. For normal human urine, about 4°8% of the nitrogen 
is contained in the baryta fraction, and a mean of 3°1% in the 
oxyproteic acid fraction. These numbers are higher than those 
found by Sassa, owing possibly to the hydrolytic action of the 
Soja-urease and the barium hydroxide employed by the author. 

8. B. S$. 


Estimation of the Amino-acids of Food-stuffs by the Van 
Slyke Method. H. S. Grinptey, W. E. Joseps, and M. E. Starter (J. 
Amer. Chem. Soc., 1915, 3'7, 1778—1781).—The nutritive values of the 
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mixed proteins of food-stuffs depend ultimately on the amino-aci’: 
they contain, rather than on the proportions of the various proteins, 
The authors ‘have therefore applied Van Slyke’s method of estimat- 
ing the different amino-acids of proteins (A., 1910, ii, 751; 1911, ii, 
779; 1913, ii, 1084) to the direct estimation of such acids in food- 
stuffs. The results of the estimation of the various amino-acids of 
cotton-seed meal, tankage, and lucerne hay indicate marked differ- 
ences in the quantities of these acids in the three materials. 
E. G. 


Reaction of Hexamethylenetetramine. Sircrriep Gross 
(Chem. Zentr., 1915, i, 1095; from Wien. klin. Woch., 1914, 27, 
755—756).—The urine is mixed with one-third of its volume of 
10% acetic acid, and 7% mercuric chloride solution is added, drop 
by drop, as long as the turbidity which forms increases in intensity. 
The urine should be freed from albumin before the test is made, but 
small quantities of albumin do not interfere, as it is easy to distin- 
guish the heavy precipitate produced by hexamethylenetetramine 
from the turbidity due to albumin. W. P. 8. 


Analysis of Urine. Possibility of Mistaking Hexamethylene- 
tetramine for Albumin. J. Scnumacner (Chem. Zentr., 1915, 
i, 1095; from Deutsch. med. Woch., 1914, 40, 1523—1524) —The 
reaction between potassium picrate and hexamethylenetetramine 
described by Schmiz (A., 1914, ii, 309) is not characteristic of the 
latter substance; the compound formed is an aminophenol, and 
results from fhe reduction of the picrate. In the case in question, 
formaldehyde is the reducing agent, but other substances, such as 
dextrose, etc., give the reaction. In the estimation of sugar in 
urine by Fehling’ s method, attention should be paid to the possible 
presence of hexamethylenetetramine derivatives. W. P. 8. 


Estimation of Urea in Urine. A. Haun and I. Sapura (Chem. 
Zentr., 1915, i, 1094 ; from Deutsch. med. Woch., 1914, 40, 430—431). 
-~—The method proposed depends on the conversion of the urea into 
ammonium carbonate by the action of urease; this enzyme may be 
prepared as a dry product by precipitating it with alcohol from 
an acid aqueous extract of soja beans. One c.c. of the urine is 
placed in a 50 cc. flask, and 10 c.c. of water, a small quantity 
of the dry enzyme and 5 drops of toluene are added; a similar 
mixture, but without the enzyme, is placed in a second flask. The 
flasks are closed with corks, and, after twenty hours, the contents 
are titrated with V/10-hydrochloric acid, using methyl-orange as 
the indicator. The difference in the number of c.c. of WV /10-acid 
required for the two titrations is multiplied by 0°003 to obtain the 
quantity of urea in 1 c.c. of the urine. W. P. 8. 


Estimation of Carbamide in Small Quantities of Blood. L. 
KRisTELLEeR (Chem. Zenir., 1914, ii, 1288—1289 ; from Zettsch. exper. 
Path. Ther., 1914, 16, 496—497).—A quantity of 0:1 c.c. of the blood 
serum is treated with 1 c.c. of water and 0°4 c.c. of a 1% soja- 
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urease solution ; the carbamide is thus converted into ammonia in 
thirty minutes. The mixture is then diluted with 15 c.c. of water, 
1 c.c. of Nessler reagent is added, and the coloration compared with 
that shown by a mixture consisting of 0°1 c.c. of serum, 0°1 c.c. of 
ammonium chloride solution (containing 76°4 mg. of ammonium 
chloride per 100 c.c.), 16°3 c.c. of water, and 1 c.c. of Nessler 
reagent. These dilutions are suitable only for quantities of carb- 
amide up to 100 mg. per 100 c.c. of serum. W. P. 8. 


New Silicotungstic Acid Method for the Estimation of 
Alkaloids. Aron Frrencz and Lupwie DAvip (Chem. Zenir., 1914, 
ii, 807 ; from Pharm. Post., 1914, 4'7, 559—563).—Ten c.c. of a solution 
containing the alkaloid salt are treated with 5 c.c. of 10% silico- 
tungstic acid solution ; the precipitate is collected on a filter, and 
washed with 10 c.c. of very dilute hydrochloric acid. The precipi- 
tate is then transferred to a flask, and shaken for five minutes 
with 5 c.c. of water and 10 c.c. of 20% sodium hydroxide solution ; 
after the addition of 15 grams of sodium chloride and 100 c.c. of 
ether (in the case of nicotine 50 c.c. of a mixture of ether and light 
petroleum are used), tlie’ mixture is shaken for ten minutes, 
allowed to separate, and one-half of the ethereal solution is drawn 
off and titrated with V /100-hydrochloric acid, using iodoeosin as the 
indicator. W. P. S. 


Estimation of Caffeine and Antipyrine in Admixture. W. 0. 
Emery and S. Parkin (J. Ind. Eng. Chem., 1915, '7, 519—521) —The 
method depends on the conversion of the antipyrine into iodoanti- 
pyrine (compare A., 1914, ii, 825), and the subsequent estimation 
of the iodine in the latter compound. A quantity of 0°25 gram 
of the caffeine-antipyrine mixture (when these are mixed with 
the usual excipients in pills and tablets, the sample is extracted 
with chloroform, and the residue obtained on evaporating the 
solvent is used for the estimation) is treated in a separating funnel 
with 10 c.c. of alcohol-free chloroform, 10 c.c. of water, and 1 gram 
of sodium hydrogen carbonate, and 15 c.c., or more, of WV /5-iodine 
solution are added in small quantities at a time. The excess of 
iodine is then destroyed by the addition of a crystal of sodium 
thiosulphate, the mixture is extracted with several successive 
portions of chloroform, the chloroform solution evaporated, and the 
residue dried at 105°, and weighed. This residue, consisting of 
iodoantipyrine and caffeine, is dissolved in 5 c.c. of glacial acetic 
acid, 10 c.c. of saturated sulphur dioxide solution are added, the 
solution is diluted to 200 c.c., and treated with silver nitrate; after 
the addition of nitric acid, the silver iodide is collected, dried, and 
weighed. The weight of the silver iodide multiplied by 0°8012 
gives the weight of the antipyrine present; the silver iodide multi- 
plied by 1°3374 gives the weight of the iodoantipyrine, and the 
amount of the caffeine is obtained by subtracting this weight from 
that of the residue containing the iodoantipyrine and the caffeine. 
The method yields trustworthy results. W. P. 8. 
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Estimation of Hydrastine in Plants and in Extracts of 
Hy@drastis Canadensis by the Methods Prescribed in the 
Various Pharmacopceias, and a New Method for the Bsti- 
mation of Berberine in Extracts. L. DAvip (Chem. Zentr., 1915, 
i, 276; from Pharm. Post., 1915, 48, 1—4)—The author has 
determined the solubility of hydrastine in various solvents; 1 gram 
of the substance is dissolved by 227°27 grams of ether at 20°, by 
22727°27 grams of light petroleum (b. p. 40—60°) at 15°, by 
11627°88 grams of light petroleum (b. p. 50—85°) at 15°, and by 
17°91 grams of benzene at 15°. Hydrastine is soluble in chloro- 
form. The methods given in the German and Belgian pharma- 
copeias are the most trustworthy for the estimation of hydrastine; 
then follows that of the Austrian pharmacopeia, whilst the French, 
Dutch, Swiss, and U.S.A. methods are untrustworthy, as the hydras- 
tine obtained by their use is very impure. The U.S.A. method may 
be improved by removing the alcohol before the hydrastine is ex- 
tracted with ether. In the estimation of hydrastine, alcohol must be 
removed previously, berberine should be separated by precipita- 
tion with potassium iodide or hydrochloric acid, and the ethereal 
extract must be mixed with light petroleum, and the mixed solution 
treated with tragacanth. A method proposed for the estimation 
of berberine in hydrastine extracts depends on the precipitation of 
berberine and hydrastine by potassium bismuth iodide, and the 
separation of the hydrastine by extraction with ethyl acetate. The 
precipitate is then treated with 10% sodium hydroxide solution, and 
the berberine extracted with a mixture of equal parts of ether 
and chloroform. W. P. 8. 


Microchemical Detection of Hydrastine and Berberine in 
Plants. Apotr MayrHorer (Chem. Zentr., 1914, ii, 736—737 ; from 
Pharm. Post., 1914, 47, 547—551).—Picrolonic acid is a suitable 
reagent for the detection of these alkaloids, crystals being obtained 
in the following dilutions: Hydrastine hydrochloride, 1 in 15,000; 
berberine sulphate, 1 in 30,000; and hydrastinine hydrochloride, 
1 in 500. The crystals obtained by warming a drop of hydrastine 
hydrochloride solution with a drop of picrolonic acid solution are 
bright yellow in colour, but the smallest crystals may be colourless ; 
the crystals are needle-shaped, and may form crosses, stars, etc. The 
crystals obtained with berberine sulphate under similar conditions 
appear as bright yellow clusters, whilst hydrastinine hydrochloride 
yields star-shaped crystals with long, thin threads. For the detec- 
tion of the alkaloids in plant sections, the section should be treated 
with a mixture consisting of 2 parts of saturated picrolonic acid 
solution, 1 part of glycerol, and 1 part of alcohol, and the crystals 
which form are then identified by treatment with iodine tincture 
mixed with an equal volume of glycerol. The berberine picrolonate 
crystals are coloured brown or black, whilst hydrastine picrolonate 
crystals are not altered. Under the fluorescence-microscope the 
hydrastine crystals exhibit a white or violet colour, whilst thé 
berberine crystals are yellow. W. P. 8. 
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Estimation of Small Quantities of Heroine. Kr&rainaLp 
Miuier (Amer. J. Pharm., 1915, 87, 248—250).—Small quantities of 
heroine in admixture with cocaine and lactose may be estimated 
as follows. The heroine and cocaine are extracted with an 
immiscible solvent, and the residue containing the two substances 
is weighed ; it is then dissolved in a definite volume of 1% sulphuric 
acid, so that 1 c.c. of the solution will contain from 0°01 to 0°05 
grain of heroine, and 1 c.c. of this solution is treated with 3 c.c. 
of a reagent consisting of a mixture of 600 c.c. of commercial 
sulphuric acid, 300 c.c. of water, and 25 c.c. of 40% formaldehyde 
solution. After ten minutes, the coloration (yellow to cherry-red) 
is compared with that produced under similar conditions by known 
quantities of heroine. W. P. &. 


Picramic Acid as a Reagent for Protein Compounds. I. I. 
OstromissLenski (J. Russ. Phys. Chem. Soc., 1915, 4'7, 317—318).— 
Addition of finely powdered picramic acid at the ordinary tempera- 
ture to an aqueous solution or emulsion of pure peptone, albumose, 
protein, albumin of hen’s eggs (puriss.), or the soluble or insoluble 
globulin of the blood-serum of the horse produces an intense, 
dark red coloration. If the concentration of the protein compound 
is very low, or if the solution is coloured, control tests must be 
made. The solution should be free from alkali and from salts 
of acids which displace picramic acid. oe ee A 


Colorimetric Estimation of Uric Acidin Urine. Srantey Rh. 
Benepicr avd Erne. H. Hitcucock (J. Biol. Chem. 1915, 20, 
619—627).—Certain changes in the technique proposed in the 
Folin-Denis method are described, with full details; these greatly 
improve the accuracy of the method. W. D. H. 


Colorimetric Estimation of Uric Acid in Blood. Sraniery 
R. Benepicr (J. Biol. Chem., 1915, 20, 629—631).—After removal 
of the proteins by colloidal iron, the procedure recommended for 


the urine can be applied with certain modifications to blood also. 
W. D. H. 


Nephelometric Estimation of Purine Bases and Uric Acid 
in Blood and Urine. Sara Sroweit Graves and Pair ADOoLF 
Koper (Proc. Amer. Soc. Biol. Chem , 1914; J. Biol Chem., 1915, 20, 
xx).—Salkowski’s reagent was modified to suit nephelometric con- 
ditions, and a protective colloid (clear egg albumin) introduced. 
The uric acid and purine bases can be accurately estimated by the 
method in the urine, and also in the blood, after the proteins are 
removed by sulphosalicylic acid, followed by talcum powder. 
Manganese dioxide is excellent for removing alkaline sulphides, 
and in alkaline suspension will oxidise uric acid completely in 
three minutes, leaving the other purines intact. W. D. H. 


The Use of 8-Naphthalenesulphonyl Chloride for the 
Recognition of Partial Hydrolysis of Flesh-protein. WaLTHER 
Lis (Chem. Zeit., 1915, 39, 369—370).—The author confirms 
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the usefulness of this reagent (compare A., 1914, ii, 443) for 
detecting the degree of hydrolysis which has taken place in 
flesh and meat extracts. The method is particularly useful for 
ascertaining the freshness of various meats, etc. An extract pre- 
pared from fresh autolysed flesh or extract is heated with the 
addition of sodium chloride and acetic acid, filtered, and treated 
with the reagent; the precipitate is collected, dissolved in sodium 
hydroxide solution, and the nitrogen estimated in an aliquot 
portion of the solution by Kjeldahl’s method. Fresh flesh yields 
about 0°04 gram of nitrogen per 250 grams of flesh, and this 
quantity increases as the flesh hydrolyses with age. W. P. S. 


Estimation of Pepsin. L. J. Greseiscuap (Zeiisch. physiol. Chem. 
1915, 94, 205—226).—The amount of pepsin in gastric juice may 
be estimated with tolerable accuracy by either Mett’s or Griitzner s 
method, using a standard pepsin solution for comparison. Three 
methods are given for preparing pure pepsin from pig’s gastric 
mucous membrane, the products having practically identical proteo- 
lytic power, and maintaining their activity unimpaired for several 
months. When a gastric juice contains a relatively small quantity 
of pepsin, it is advisable to employ Griitzner’s method for its 
estimation. H. W. B. 


Rapid Detection and Estimation of Small Amounts of 
Esterase. A. Bacu (Chem. Zenir., 1915, i, 961—962; from Ferment- 
Jorschung, 1, 151—154).—The method is based on the results of 
experiments on tyrosinase (A., 1914, i, 445). Phenolase or peroxy- 
dase + hydrogen peroxide does not attack undecomposed phenolic 
esters, but produces pigmented substances when even a trace of 
esterase is present. Guaiacol carbonate is a phenolic ester particu- 
larly suited for the colorimetric estimation. 

Fresh fungus juice (from Lactarius vellereus) rich in oxydase 
oxidises guaiacol carbonate directly, whilst the phenolase precipi- 
tated therefrom by alcohol is without any action. The fresh juice 
therefore contains esterase. In the dog the liver is the organ 
richest in esterase. C. 8. 


Method for the Hstimation of Tobacco Resin, and its 
Application to Various Tobaccos. Joser von Decrazta (Chem. 
Zentr., 1915, i, 808—809; from Fachliche Mitt. der disterreich- 
ischen Tubakregie, 1914, 1—4. Compare A., 1914, i, 974).—Two 
portions of 60 grams each of the dry powdered tobacco are extracted 
in a Soxhlet apparatus with ether, about 100 grams of ether being 
used for each portion. One of the ethereal solutions is then washed 
with water containing a small quantity of acid to remove nicotine, 
the ether evaporated, the residue dissolved in 90% alcohol, and the 
solution strongly cooled. After the separated wax has been 
removed, the alcoholic solution is boiled with the addition of 
150 c.c. of 2% potassium hydroxide solution, and the mixture is 
extracted with ether; the ethereal solution contains the tobacco 
resin, together with small quantities of ethereal oils. The solution 
usually has a reddish-brown colour, but in the case of Cserbel 
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tobacco it has a green colour. After the ether has been evaporated, 
the residue of tobacco resin is weighed. The alkaline solution 
contains the resin acids and the resin alcohol; the latter is in sus- 
pension, and is separated and weighed, whilst the resin acids are 
separated by extraction with ether in the usual way, the ethereal 
solution evaporated, the residue weighed, the acids dissolved in 
alcohol, and the tobaccic acid precipitated by the addition of alco- 
holic lead acetate solution. The lead salt is separated by filtration, and 
the filtrate mixed with ten times its volume of water acidified with 
nitric acid ; the B-tobaccic acid which separates in flocks is collected, 
dissolved in ether, the solution evaporated, and the residue weighed. 
The y-tobaccie acid is found by difference. The other portion of 
the ethereal solution is evaporated, and the residue extracted with 
alcohol to dissolve the a-tobaccic acid ; the alcoholic solution, which 
contains tannin and nicotine in addition to the acid, is evaporated, 
the residue heated with very dilute potassium hydroxide solution, 
cooled, filtered, the filtrate neutralised, and the separated a-acid 
collected. The following table shows the composition of the resins 
from various tobaccos expressed as percentages of the latter; the 
figures indicate that it is possible to differentiate between different 
kinds of tobacco: 


Acids. 

Total P ‘ = Resin 

Kind of tobacco. resin. Wax. Resen a. B. 7: alcohol. 
Havana .........00- 4-65 0-59 .2-64 1-44 0-18 9-38 0-01 
Brazilian ......... 3°36 9-55 1-97 0-93 0-12 0-32 0-02 
GTR... cencccccedocese 4:45 0-55 1-37 0-96 0-27 1-75 0-10 
Virginian ......... 7-59 O-77 5-75 0-86 0-43 0-44 0-02 
Hungarian ......... 5-15 1:32 3-41 0-83 0-24 0-65 0-02 

Cserbel (Nicotiana 

TUSLICA) ae. .eee 457 0-69 3-46 104 0-03 0-04 none 
Dalmatian ......... 786 1-48 5-88 1-22 0-26 0-45 0-05 
UI cecceccnccse 700 1:00 3-80 2-02 O32 O81 0-07 
W. P. S. 


Estimation of Ash in White Bread. J. D. Fitirrpo and W. 
Apriani (Chem. Weekblad, 1915, 12, 570—576).—F:iom the results of 
a number of estimations of ash in white bread the authors draw the 
conclusion that misleading values are given by the ordinary methods 
for estimating ash and chlorine, even when the charcoal is lixiviated 
repeatedly with water. There is a tendency for sodium chloride 
to volatilise, and also to be transformed into sodium carbonate, an 
error being thus introduced into the chlorine estimation. The 
improved sulphate method is recommended for estimating the ash 
. in bread, and in other food-stuffs rich in common salt. The estima- 
tion of sodium chloride in bread is best effected in the calcium ash 
by Volhard’s method. A. J. W. 
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New Relations Serving for the Calculation of the Molecular 
Vibratory Motion of Solids. Srerano Paauiani (Atti R. Accad. 
Lincei, 1915, [v], 24, i, 948—954.* Compare idid., 835).—The author 
shows that, for potassium chloride, bromide, and iodide, the vibra- 
tion frequency, v, of the compound may be calculated from those 
of the component elements, v, and vs, by means of the expression 
v/(v¥y+v2)=4/3 (1). Thus, the sum of the frequencies of the com- 
ponents is the arithmetic mean between the frequency of the com- 
pound and that differing from it by an octave. It is further 
shown that, for sodium chloride and potassium chloride and 
bromide, the molecular vibration frequency is connected with the 
entropy, S,, by the relation v=9°6.10"S, (2). The successive 
columns in the following table give the values of v, (1) deduced 
from the optical measurements of Rubens and Hollnagel (A., 1910, 
ii, 172), (2) caleulated from Lindemann’s formula, 

v=4°23.10"/(7,/MV4), 
(3) assumed in the verification of the Nernst and Lindemann 
specific heat formula, and (4) and (5), calculated by means of the 


author’s expressions (1) and (2) (vide supra): 
(1). _ (2). (3). (4). (5). 
RAED sccsccescons 5-9 6-0 5-9 6-1 6-6 
oo i 4-5 4-7 4-4 4-4 4-8 
BREED sarvicnsapases 3°6 3-5 36 3-7 33 


Thus, for these salts, just as for the elements, the values of the 
molecular vibration frequency, like those of the entropy, diminish 
as the molecular coefficient increases. The coefficient of propor- 
tionality between frequency and entropy is equal to that found in 
the case of the halogens. tT. mo. FP. 


Bohr’s Theory of the Series Spectra of Hydrogen and 
Helium. Epwarp Rrecke (Physikal. Zeitsch.. 1915, 16, 222—226).— 
An account is given of Bohr’s theory (A., 1913, ii, 689, 943, 1045) 
and its application to the series spectra of hydrogen and helium. 


H. M. D. 


Quantitative Absorption Spectra. I. The Chemical Signi- 
ficance of Absorption Spectra and the Methods of Examining 
Them. Freperick Kussett LanksHear (Mem. Manchester Phil. Soc., 
i915, 58, No. 15, 1—12).—An account of the methods employed 
in the investigation of ultra-violet absorption spectra, with special 
reference to the measurement of extinction coefficients. 

H. M. D. 

The Relation between the Infra-red and Ultra-violet Absorp- 
tion and the Variation of Absorption with Concentration. 
Epwarp Cuartes Cyrit Baty and Freperick GeraLp TryHorn (T., 
1915, 107, 1121—1132).—It is well known that the effect of a 


* and Gazzetta, 1915, 45, ii, 59-66. 
VOL. CVIII, ii. 41 
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solvent on a substance which exhibits selective absorption is to dis- 
place the position of the absorption band to a greater or less 
extent. Quantitative measurements have been made in order to 
determine the relations which are involved in this displacement. 

From observations made with ethyl alcoholic solutions of 
salicylaldehyde and aqueous solutions of pyridine of widely vary- 
ing concentration, it has been found that the addition of gradually 
increasing quantities of solvent results at first in the displacement 
of the absorption band towards the visible region until a minimum 
frequency is obtained, which depends on the affinity between solute 
and solvent. On further dilution, the centre of the band is shifted 
progressively in the opposite direction until, at great dilution, a 
maximum frequency is reached. It is shown that this maximum 
limiting frequency is identical with the frequency of the absorp- 
tion band found by the investigation of the substance in vapour 
form. 

In addition to this displacement, the addition of increasing 
quantities of solvent is accompanied by an increase in the absorp- 
tive power up to a constant maximum. This is said to be contrary 
to the requirements of the law of mass action, and an empirical 
formula is given which is found to satisfy the observed results. If 
k is the absorption constant corresponding with dilution V, and 
K the maximum value of & corresponding with the absorption in 
very dilute solution, the formula may be written A/K —k=es'. 
where a is a constant which depends on the solute and solvent, and 
n is the number of entities which are produced from one molecule 
of the selectively absorbing substance. It is shown, further, that 
the experimental observations with benzaldehyde, salicylaldehyde, 
pyridine, and aniline afford further confirmation of the view that 
the central frequencies of all absorption bands in the ultra-violet 
and visible regions are integral multiples of a fundamental fre- 
quency in the short wave ultra-red. The observed displacements 
of the ultra-violet bands by the action of solvents are supposed to 
be dependent on the shift of this fundamental frequency. 

H. M. D. 


Absorption Spectra of Mono-substituted Benzene Com- 
pounds and the Benzene Substitution Law. Epwarp Cuarirs 
Cyrit Baty and Freperick Grratp Trynorn (T., 1915, 107, 
1058—1070).—It has been previously noted that there is, in 
general, a difference between the absorption spectra of those mono- 
substituted benzene compounds which give meta-disubstitution pro- 
ducts and of those which give ortho and para derivatives (Baly 
and Collie, T., 1905, 87, 1332). In terms of the theory that the 
reactivity of a substance depends on the condition of the molecular 
force fields, by which the character of the ultra-violet absorption is 
also determined, the authors put forward the view that the nature 
of the disubstitution products of benzene may be foretold when 
the absorption spectra of the mono-substituted derivatives have 
been observed. When the mono-derivative shows a deep and well- 
developed absorption band, there is but little tendency towards 
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the closing up of the force field, and the reactivity will be most 
pronounced in the para-position, with the result that a para 
compound will be formed. If, on the other hand, the mono- 
derivative exhibits an absorption band of small persistence, indi- 
cating the existence of a closed field, it will tend to form meta- 
compounds. 

In support of these views, the absorption curves of some twenty- 
two mono-substituted benzene derivatives have been determined, 
each of these being examined in the form of a thin film of the 
pure substance. With three exceptions (benzyl ethyl ether, ethy! 
phenylacetate, and benzonitrile), the curves plotted from the ex- 
tinction measurements are in agreement with the deductions made 
from the force-field theory, for all the compounds which give meta- 
derivatives show absorption bands of very small persistence, whilst 
those which form ortho- and para-derivatives all show bands of 
large persistence. 

With regard to the three exceptions, it is pointed out that benzyl 
ethyl ether and ethyl phenylacetate show no evidence of any 
absorption band, and the reactivity of these compounds appears 
also to be very small. On the other hand, benzonitrile would seem 
to be an undoubted exception, for it shows a band of considerable 


persistence, and yet chlorine seems to have no action on the sub- 
stance. H. M. D. 


Absorption Spectra of Various Derivatives of Benzoic Acid. 
Joun Epwarp Purvis (T., 1915, 107, 966—973).—The absorption 
spectra of alcoholic solutions of derivatives of benzoic acid have 
been examined in order to ascertain how the absorption is affected 
(1) by substitution in the nucleus; (2) when the nucleus and the 
acid radicle are.separated by saturated or unsaturated aliphatic 
groups, as in phenylacetic, mandelic, cinnamic, and phenylpropiolic 
acids. The nuclear-substituted derivatives examined were the 
ortho-, meta-, and para-isomerides of toluic acid, chlorobenzoic acid, 
bromobenzoic acid, iodobenzoic acid, and nitrobenzoic acid. 

In general, the spectra of the toluic acids and the halogen- 
substituted benzoic acids are of similar type, and it is noteworthy 
that iodine substitution does not destroy the bands as it does in 
benzene and toluene. At the same time, it is apparent that iodine 
produces a larger effect than the substitution of chlorine cr 
bromine. This is shown by the decreased persistence and strength 
of the less refrangible band of the ortho and meta compounds, 
and the greater strength of the more refrangible band of the para- 
compound. The introduction of the nitro-group destroys the less 
refrangible band of benzoic acid and gives rise to a broad, weak 
band in the extreme ultra-violet. Similar effects are met with in 
the nitrocinnamic acids, but the influence of the ethenoid linking 
is apparent, for although the bands are weaker than in cinnamic 
acid itself, they have not been reduced to the same extent as in the 
nitrobenzoic acids. 

The spectra of phenylacetic and mandelic acids show that the 
separation of the nucleus and the acid group leads to the reappear- 
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ance of residues of various benzene bands. This is not the case 
when an unsaturated group intervenes, as in cinnamic and phenyl- 
propiolic acid, and it is suggested that the unsaturated valencies 
act as oscillatory centres, and thereby modify the vibrations of 
the nucleus. H. M. D. 


Absorption and Dispersion of Light in Solutions of Dyes. 
Bern. J. VAN DEK Praats (Ann. Physik, 1915, [iv], 47, 429—462).— 
Various formule have been developed at different times to express 
the relation between absorption and dispersion. With the object 
of submitting these to the test of new experimental observations, 
the author has investigated the absorption and the dispersion of 
solutions of a number of dyes. The results obtained show that 
none of the formule afford dispersion curves which are in satis- 
factory agreement with the experimental curves. In general, the 
observed anomalous dispersion in the region of maximum absorp- 
tion is considerably greater than that which corresponds with the 
theoretical relations. 

In all cases it was found that absorption takes place in accord- 
ance with the requirements of Beer’s law, provided that the solu- 
tions are non-fluorescent. The data for solutions of erythrosin 
show that Beer’s law is applicable to 10, 3, and 1% solutions, but 
not to solutions of smaller concentration. Appreciable deviation 
was observed with a 0°5% solution, which is slightly fluorescent, 
and in the case of a 0°1% solution, which is strongly fluorescent, 
the divergence was found to be very large. H. M. D. 


The Magnetic Spectrum of the Oxygen Canal Rays. T. 
Retscuinsky (Ann. Physik, 1915, [iv], 47, 525—562).—A method 
described by Wien (A., 1910, ii, 475), which involves the use of a 
Rubens’ linear thermopile, has been applied in the investigation 
of the spectrum which is produced when the canal rays from a 
discharge tube containing oxygen are made to pass through a mag- 
netic field. The galvanometer readings which are obtained when 
the thermopile is moved across the beam of rays afford a means 
of determining the distribution of energy in the spectrum and the 
dependence of this distribution on the discharge potential; the 
current strength, the gas pressure, and the sign of the charge on 
the particles has been examined. The energy curves show the 
existence of several maxima. This result has been confirmed by 
the application of photographic methods. 

From the observations, the conclusion is drawn that the canal 
rays contain three different kinds of particles, namely: (1) mole- 
cules carrying a single electric charge; (2) atoms with a single 
charge and a velocity about 1°4 times as great as that of the 
oxygen molecules; (3) singly charged atoms with a velocity equal 
to that of the molecules. The energy distribution in relation to 
these three types varies according to whether the particles are 
positively or negatively charged, but in both cases the number of 
slowly moving atoms is greater than that of the molecules or more 
rapidly moving atoms. The velocity of the particles is approxi- 
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mately proportional to the square root of the discharge potential, 
and increases when the gas pressure is reduced. These factors 
have, however, more influence on the slowly moving atoms than on 
those of higher speed. H. M. D. 


The Influence of the Current Form on the Chemical Action 
of the Silent Electric Discharge. Ozone Formation. Grpron 
Lecuner (Zeitsch. Elektrochem., 1915, 21, 309—324).—The current 
and #.M.F. curves for both alternating and interrupted direct 
current in the production of ozone have been obtained. Two 
series of experiments were carried out, the one with a glass ozoniser 
and the other with a metal ozoniser. The mean current strength 
is deduced from the form factor of the curves, and it is shown 
that Warburg and Leithiuser’s rule, “that the yield of ozone is 
proportional to the mean current strength,” is true. The yield 
of ozone when the ozoniser is suitably electrified is almost in- 
dependent of the curve form. Generally, the experimental results 
show that the flatter current and 7.M.F. curves are more efficient, 
since the yield per watt-hour and the efficiency factor are larger 
under these conditions. This point is of importance in the con- 
struction of ozone generators for commercial purposes. When an 
alternating current is used with a metal ozoniser, it is shown that 
a partial conversion into direct current occurs. J. F. 8. 


Theory of Liquid [Surface] Potential Differences. I. K. H. A. 
MELANDER (Zeitsch. physikal. Chem., 1915, 90, 59—69).—A theoretical 
paper in which the calculation of liquid contact potential differ- 
ences is discussed. It is shown that the undissociated molecules 
must be considered in making these calculations. Two cases, 
(1) where there is only one electrolyte concerned, and (2) where 
there are two electrolytes with a common ion concerned, are treated 
mathematically. It is shown in the second case that 


r= — Rie ( 
pi \(a’ —av/K’. KR’ )e? — k(w' - uw") /{(a' + av/ KR" )c? — 2(u' — vw") + 


k(u' — wu’) . defe, 


Cre 


where w is the potential difference, €¢ the charge per equivalent, c 
the concentration of the anion, a’ and a the degree of dissociation, 
K' and K" the dissociation constants, wu’ and w” the velocities of 
the cations, v the velocity of the anion, and & a constant. 

J. F. 8. 


The Hypochlorite-Carbon Cell as a New Type of Galvanic 
Element. A. Tuten (Zeitsch. Elektrochem., 1915, 21, 325—329).— 
A theoretical paper in which the hypochlorite-carbon cell of Hof- 
mann and Ritter (A., 1914, ii, 612) is considered. It is shown 
that a true galvanic cell is constituted by the hypochlorite-carbon 
cell which supplies current indirectly from the free energy of 
oxidation of carbon to carbon dioxide. The action is not direct 
between the carbon and the hypochlorite, but is due to the oxida- 
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tion potential of the hypochlorite, which causes a liberation of 
oxygen on the carbon; the oxygen then, before it combines to form 
molecules, is used up in oxidising the carbon. The role of the 
carbon is therefore that of a depolariser, which acts in a purely 
chemical manner, and not like most depolarisers in an electro- 
chemical manner. The new element, therefore, represents a new 
type of galvanic element, which acts both chemically and electro- 
chemically. It is a half electrochemical oxidation and reduction 
element. The existence of this cell proves that purely chemical 
processes, when coupled with electrochemical processes, can be used 
for the production of electricity. It is also shown to be probable 
that in this cell the #.M.F. is conditioned by the velocity of 
depolarisation, and not by an equilibrium between the carbon and 
oxygen. J. F. S. 


Electromotive Force of Magnesium Amalgams. Livio Campi 
(Atti R. Accad, Lincei, 1915, [v], 24, i, 932—936. Compare this vol., 
ii, 453).—The author has measured the differences of potential 
between magnesium and its amalgams and solutions of magnesium 
chloride and iodide in methyl-alcoholic and in pyridine solution. 
The values of €,, for MgHg, and Mg in methyl alcohol at — 80° 
are —1°634 and —1°818 volt respectively. The influence of the 
solvent on the potentials of metals is exerted also with amalgams. 
In pyridine, both magnesium and its amalgams exhibit phenomena 
of passivity, which are shown either not at all or but slightly, 
when methyl alcohol is used as solvent. The potential of mag- 
nesium is appreciably lower than that of calcium, but that of the 
magnesium amalgam, MgHg,, is slightly higher than that of the 
calcium amalgam, CaHg, (Affi R. Accad. Lincei, 1914, [v], 28, 
ii, 599). (eS 


Strip Electrodes. Hetnricn Gocker (Chem. Zeit., 1915, 39, 484). 
Electrolytic apparatus, in which platinum foil electrodes are 
fused lengthwise through the glass, has been made, and is of value 
in operations where efficient cooling is essential, the external strip 
of the electrode being immersed in a cooling bath, the heat from 
the adjacent internal portion being thus conducted rapidly away. 
These electrodes are employed in the apparatus described by 
Hauser and Herzfeld for the estimation of methane in the air 
(this vol., ii, 587). G. F. M. 


Magnetic Rotation of the Plane of Polarisation in Titanium 
Tetrachloride. L. H. Sterrsema (Proc. K. Akad. Wetensch. Amsterdam, 
1915, 18, 101—106).—In order to ascertain whether the dispersion 
formule derived on the basis of the electron theory are in agree- 
ment with the observed magnetic dispersion, measurements have 
been made of the magnetic rotation of titanium chloride for light 
of wave-length ranging from A 4358 to 46452. The special interest 
which attaches to this substance is that it is the only liquid 
diamagnetic substance which shows negative magnetic rotation. 
The data obtained are to be discussed in a later paper. 


H, M. D. 
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An Extension of Trouton’s Rule. Svanre Arruenius (Medd. 
R. vetens. Nobel-institut., 1915, 3. No. 6, 1—9).—The author in his 
text-book, “ Lehrbuch der kosmischen Physik,” pp. 158—163, has 
made the statement “that chemical processes give out more heat 
the higher the temperature at which they take place, and that in 
all probability the heat evolution will be proportional to the abso- 
lute temperature at which the process takes place.” This state- 
ment is now confirmed by calculation of the ratio Q/7 for a 
number of reactions which have been studied in recent years. It 
is shown that for reactions where n molecules become n+1 mole- 
cules, the ratio Q/7'=36°4 (mean) in cases of reactions of m mole- 
cules becoming n-+-2 molecules, about double this value is obtained 
for Q/T7, and in a few cases where n molecules become » molecules, 
very low values are obtained for the ratio; thus, for 
2HCl — H,+Cl, Q@/7=0°88. The theoretical bearing of the 
relationship is discussed. 4.7. @ 


Properties of Cold-worked Metals. I. The Density of 
Metallic Filings. THomas Martin Lowry and Recrnatp GEORGE 
Parker (T., 1915, 107, 1005—1018).—It is probable that metallic 
filings afford an extreme instance of the effect of hardening which 
is produced by cold-working, and experiments have been made to 
determine the changes in density which are brought about, first by 
filing and then by annealing the filings at different temperatures. 
The changes in density due to filing were measured pyknometric- 
ally, and those produced by annealing were investigated by means 
of dilatometers. The pyknometric data are in agreement with the 
general rule that the density of a metal is always diminished by 
working. It would seem that deformation and slipping give rise 
to a change of state which is accompanied by an increase in the 
volume, notwithstanding the fact that the metal may be under 
strong compression during the process. 

The annealing experiments afford confirmation of the rule that 
the complete annealing of metallic filings is accompanied by a con- 
traction of volume. This contraction is ascribed to the recrystal- 
lisation of amorphous metal produced by working (compare Beilby, 
A., 1904, ii, 647). 

From observations on partial annealing at progressively increas- 
ing temperatures (100°, 180°, and 240°), it has been found that 
the process apparently involves three distinct changes, that is to 
say, two changes in addition to the final contraction due to re- 
crystallisation. This contraction is preceded by an expansion, 
which appears to be universal and independent of the nature of 
the metal. In certain cases, namely, gold, silver and copper, cobalt, 
nickel and antimony, the expansion is preceded in its turn by a 
preliminary contraction. The preliminary contraction and the 
intermediate expansion of gold can be observed to take place con- 
secutively when gold filings are annealed at 100°, but in general 
these component changes can only be distinguished when the 
temperature is altered. 

It is pointed out that the preliminary contraction and inter- 
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mediate expansion may find an explanation in the occurrence of 
allotropy and on the basis of Heyn’s strain theory (/. Znst. Metals, 
1911, 12, 3). H. M. D. 


Experiments on Supersaturated Solutions. Marian JONes 
and James Rippick Partineton (T., 1915, 107, 1019—1025).— 
The influence of the size of the particles on the solubility of gypsum 
has been investigated by measuring the electrical conductivity 
solutions in equilibrium with (a) large crystals; () finely powdered 
substance which had been passed through a silk sieve. Measure- 
ments at 19°60°, 40°0°, and 59°95° gave the following values for 
the specific conductivity, the numbers in brackets having reference 
to the finely divided gypsum: 0°001980 (0°002068); 0°002892 
(0°003153) ; 0°003624 (0°003765). 

By application of Gibbs’ theory in the form of the equation 
RT/M . log, s;/s =20/pr, where R is the gas constant, 7 the 
absolute temperature, M the molecular weight, s- the concentra- 
tion of the solution in equilibrium with spherical particles of 
radius r,s, that of the normally saturated solution, o the surface 
energy per unit area, and p the density of the solid substance, the 
authors have calculated the solubility of gypsum for values of r 
between r=0°5p and r=50 yn, and for temperatures ranging from 
0° to 90°. The influence of the size of the particles has practically 
disappeared when the radius exceeds 50. A comparison of the 
experimental numbers with curves which represent the results of 
the above calculations shows that the powdered gypsum used in the 
experiments consisted of particles of radius approximately equal 
to 10-4 cm. 

Experiments are also described which show that calcium acetate 
and butyrate yield supersaturated solutions of the second type 
(compare this vol., ii, 45). H. M. D. 


Molecular Condition of Mixed Liquids. II. Applications 
of Traube’s Atomic Volume Method to Binary Mixtures. 
WitiiamM Rincrose Getston Atkins and KaTairen Suipsey (T., 
1915, 107, 1117—-1121. Compare P., 1910, 26, 337; T., 1913, 
103, 1461).—The molecular volumes of forty-six equimolecular 
binary mixtures have been calculated by means of the Traube 
formula V ». m= atomic volumes-+ 2 co-volumes. It is shown that 
when the Traube method indicates the presence of a compound, 
this result is generally in accordance with evidence obtained from 
other methods. In many cases, however, results, which indicate 
the presence of compounds, are obtained which are due to the 
average of the association factors of the two liquids having a value 
in the neighbourhood of two. J. F. S. 


A Simple Viscosimeter for the Determination of the Viscosity 
of Volatile Liquids and Mixtures of Volatile Liquids. 0. 
Faust (Zeitsch. Elektrochem., 1915, 21, 324).—The author describes a 
modification of the Ostwald viscosimeter for use in determining the 
viscosity of liquids at temperatures near their boiling points. The 
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two limbs of the Ostwald instrument are connected by a glass 
U-tube, and a side-tube with tap is attached to each limb of the 
viscosimeter. A stoppered side-tube is attached to the wider limb 
for filling, and a further stopeock is placed in the connecting 
U-tube. The whole of the liquid is thus enclosed, and so shielded 
from changes in concentration, in the case of mixtures, by evapora- 
tion. The side-tubes serve for blowing or drawing the liquid to 
the required position for making a measurement. J. F. §. 


The Temperature-coefficients of the Free Molecular Surface 
Energy of Liquids at Temperatures from - 80° to 1650°. IX. 
The Surface Energy of Homologous Aliphatic Amines. F. M. 
JAEGER and Jun. Kaun (Proc. K. Akad. Wetensch. Amsterdam, 1915, 
18, 75—-91. Compare A., 1914, ii, 806, 840).—By the method 
described in the previous papers, the authors have made measure- 
ments of the surface tension of a number of amines at different 
temperatures, and from these data, in combination with correspond- 
ing measurements of the density, they have deduced the value of 
the temperature-coefficient of the molecular surface energy. The 
nature of the results is shown in the following summary, which 
gives the temperature-coefficients of the molecular surface energy, 
and also the equation for the change of density with the tempera- 
ture. Where the temperature-coefficient of the surface energy 
varies with the temperature, the limiting values are given, the 
first value relating to the lowest range of temperature: methyl- 
amine, 1°20-—1°83, D=0°6831—0°00109%; dimethylamine, 1°10, 
D 0°6804 — 0°0009886¢; trimethylamine, 1°89—1°33, D0°6709—- 
00010484; ethylamine, 1°25, D0°7085 —0°001032¢; diethylamine, 
169, D0°'7315—0°00107¢ —0°0°422; triethylamine, 2°56-—1°71, 
D 0°7495 — 0°00095t —0°0%47?; =n-propylamine, 1°54, D0°741— 
0°001075¢; dipropylamine, 2°38—1°69, D0°7565—0-00095t + 
0°0%4¢2; tripropylamine, 2°41; D0°773—0°0008¢; csopropylamine, 
1°76, D 0°691 —0°001¢; allylamine, 1°40, D 0°785 —0°0011¢; m-butyl- 
amine, 1°82—1°02, D0764—0°001¢; isobutylamine, 1°44, 
D 0°7505 —0°00104¢; diisobutylamine, 2°40, D0°763—0°00086¢ ; 
tritsobutylamine, 1°44—2°61, D0°782—0°0007¢—0-0°8#2; — tert.- 
butylamine, 1°85 —1°25, D0°716 —0°001048¢ —0°051¢?; n-amylamine, 
1°68, D0°770 —0°00098¢ + 0°0°822; isoamylamine, 1°88, D0°771— 
0°00098¢ + 0°0°822;  ditsoamylamine, 2°37, D0°784—0°00084t + 
0-0°8¢2; tert.amylamine, 2°54—3°9, D0°756—0°00102¢ + 0°0°8?? ; 
n-hexylamine, 1°03—2°50, D0°7855 —0°00088¢ —0°0°8t?; isohexy]l- 
amine, 1°51, D0°780—0°'00086¢—0°0°8t2; n-heptylamine, 1°52— 
1°96, D 0°7875 —0°0009¢. 

In general, the observations show that the substitution of 
hydrogen by alkyl radicles is accompanied by an increase in the 
surface energy when the comparison is made at a fixed tempera- 
ture. In the case of isomeric amines, those with unbranched 
hydrocarbon chains have at a fixed temperature a greater surface 
energy than those with branched chains. On comparing the 
primary, secondary, and tertiary amines, it is found that the 
temperature-coefficients of the surface energy are, generally speak- 
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ing, larger for the secondary than for the primary me ae 


amines. 


Structure of the Capillary Layer. G. Bakker (Zeitsch. physikal. 
Chem , 1915, 90, 89—120. Compare A., 1914, ii, 179).—A theoretical 
paper in which it is shown that the irregularity in the movement 
and position of the molecules, in the liquid vapour and transitional 
layer of substances, makes it possible and necessary to replace the 
substance of the system by a medium (Agens). The force of attrac- 
tion between the elements of this medium is represented by the 
potential function —f.e”*/r, in which A represents a small 
length, which is of the order of magnitude of the mean distance 
between the liquid molecules. If €, €,, and €, represent the energy 
of the capillary layer, the liquid, and the vapour, respectively, per 
unit mass, then €, + €)./2—e=Ae, and if M is the molecular weight, 
N the Avogadro number, and » the number of molecular layers 
in the capillary layer, then, if the value of Mf does not change on 
passing from liquid to vapour, 


Acld-¢ 1 Yb,+3/b mi H-T .dii/aT 
V M rT; 


ri 2 d+, n $+ 
in which ¢, and ¢, are the densities of the liquid and vapour re- 
spectively, H is the surface tension, and 7; the inner heat of 
vaporisation. This formula has been tested by known data for 
benzene and ether at a series of temperatures. At 80°, for benzene 
the value of r is found to be 40°4x 108 ergs., whereas at 80°2° 
Brown found r=39°8x108 ergs. If under the thickness of the 
capillary layer is understood a length, below which the transition 
layer between liquid and vapour cannot be taken without neglect- 
ing too much of the value of the energy of the capillary layer and 
of the surface tension, then it is found that for temperatures in 
the region of the melting point, the number of molecular layers 
(7) in the capillary layer lies between 3 and 4. At temperatures 
between 0°77; and 0°87;, the value of m is5—6. Only in the region 
of the critical temperature has n larger values: for 7=0°977; — 
0997, n=12—15, and at temperatures still closer to the critical 
temperature the value of m increases very much. Thus, in the 
case of ether at 7=0°9977;, n=27—92; for carbon dioxide at 
T=0°9997;,, n is between 300 and 2000. This large value of » 
has nothing to do with the increase in the value of the radius of 
the sphere of influence ; this is chiefly a result of the fact that the 
gradient of the density in the neighbourhood of the critical 
temperature is very small. The radius of the sphere of influence is 
approximately six to seven times the mean distance between the 
molecules of the liquid. J. F. S. 


Gas Solubility in Aqueous Solutions of Glycerol and Chloral 
Hydrate. A. von Hammen (Zeitsch. physikal. Chem., 1915, 90, 
121—125).—The solubility and absorption coefficient of nitrogen 
aud carbon dioxide have been determined in aqueous solutions of 


a 
iret LGD 


Sarre 


GENERAL AND PHYSICAL CHEMISTRY. il. 615 


glycerol and chloral hydrate of various concentrations at 15°. The 
results confirm those of Miiller (A., 1913, ii, 30). It is shown 
that there is no minimum of solubility as indicated by Miiller, but 
in all other respects the results and conclusions of Miiller are 


confirmed. J. F. 8. 


An Hypothesis on the Condition of Dissolved Electrolytes. 
I. H.C.S. Sneravace (Zeitsch. physikal. Chem., 1915, 90, 1—46).— 
A theoretical paper which, from the author’s experiments and 
those of other investigators on velocity of esterification, molecular 
weight determination, electrical conductivity, and absorption 
spectra, it is shown that the Arrhenius hypothesis is not applicable 
to solutions of electrolytes in ethyl alcohol and methyl alcohol. 
In these solvents, electrolytes are to be arranged into two groups. 
(1) The strong electrolytes, such as hydrochloric acid and salts; 
the whole of the properties of these solutions are proportional to 
the total concentration of the electrolyte or a simple function of 
it. The function A,/A, in this case has no meaning in the calcu- 
lation of the typical properties of these solutions. (2) The majority 
of organic acids and bases; solutions of these substances do not 
show the same proportionality as the electrolytes of group 1. 
Solutions of these electrolytes exhibit an increased activity with 
decreasing concentration. This change in the case of electrical 
conductivity follows the Ostwald dilution law, and in the case of 
catalytic activity follows the formula 

RBa= {A,/A, .kg+(1—A,/Ay ). ka}1/2, 
in which kz represents the velocity constant due to the whole acid, 
ky that due to the molecules, and ky that due to the hydrogen 
ions. The behaviour of electrolytes of the second group is ex- 
plained by the assumption that the properties of these solutions do 
not depend on the presence of free ions, which change their con- 
centration relatively to the concentration of the electrolyte, but on 
a definite property of the dissolved molecules. These molecules 
exhibit a polarity, and are therefore active. In the first group, if 
the concentration is not too great, the whole of the molecules are 
in this condition, and the change which occurs at high concentra- 
tions cannot be explained by a change in the degree of dissocia- 
tion. In the second group an equilibrium, which depends on the 
concentration, exists between the active and inactive molecules, and 
the relative concentration of the two forms is given approximately 
by A,/A,. The active molecules, with respect to their electro- 
lytic properties, are practically identical with the molecules of the 
first group. The dissociation constant gives the equilibrium 
between the active and inactive molecules, and is dependent, in a 
high degree, on the nature of the solvent. The change of molecular 
conductivity with concentration in the case of electrolytes of the 
first group is the result of a mutual inter- or intra-molecular 
action, and in consequence the difference between A, and the 
molecular conductivity at any dilution is proportional to the mean 
distance between the molecules. The value of A, is reached when 
the concentration is so small that the disturbing influences vanish, 
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and this value gives a measure of the electrolytic and catalytic 
activity. In the second group, the change in equivalent conduc 
tivity is due to the transition of inactive molecules into active 
molecules. The concentration of the active molecules here is so 
small that the mutual influences do not appear, and the value 
A.» is reached when the concentration is so small that the whole 
of the molecules have become active. The activity of the molecules 
is explained by the introduction of an electron into the molecule, 
whereby the molecule becomes bipolar, but a division into free 
ions, in the sense of the dissociation hypothesis, does not take 
place. The forces existing between these poles are determinative 
of the properties of electrolytes, and probably of the affinity. The 
differences observed between equally concentrated dilute solutions 
of electrolytes containing a common ion are to be explained by 
this view. A further property is also determinative of the cata- 
lytic and electrolytic activity of the molecule, namely, the mutual 
action between the solvent and the dissolved molecule—solvation. 
Solvation depends, finally, on the activity of the molecule. A 
large value of A, goes hand in hand with strong catalytic activity 
and strong solvation, and vice versa. This is probably true for 
the active molecules of both groups. In consequence of this ex- 
planation, other electrolytes (salts) can catalyse reactions in the 
same way as the acids, and since in these cases there is no hydrogen 
ion, it follows that in acid catalysis the real catalyst is the active 
molecule of the acid. The solvent plays a further part in the 
change from inactive to active molecules of electrolytes of the 
second group. If the active molecule is regarded as “ solvated,’ 
then the change can be represented : inactive molecule + solvent —> 
solvated active molecule. The question of the meaning of the term 
ion in this connexion is discussed. J. F. S. 


Dissociation of Electrolytes as a Function of the Neutral 
Molecule. BoHpAn pe Szyszkowskxt (Medd. K. vetens. Nobel-institut.. 
1915, 3, No. 2, 1—50).—A theoretical paper in which a general 
discussion of the various formule which have been put forward to 
represent the dissociation of electrolytes is entered into. The 
author advances reasons for regarding the formula D=K + k(c})” 
as being the most satisfactory. In this formula, ) is the dissocia- 
tion function, X the true dissociation constant, ¢ the concentration, 
k the dissociation coefficient, and m an arbitrary coefficient. This 
formula, when written in the form a%e/(l1—a)—K=k(ct)”, ex- 
presses the fact that the dissociation function a®c/(l1—a)—A 
increases proportionately with the linear concentration (¢c?) when 
m=1, or to some power of the linear concentration when m1; 
this may be taken to indicate that the dissociation function is 
inversely proportional to the mean free path (/) of the undissociated 
molecules. So that at high dilutions, when c, =0 or J=q~, the 
equation becomes a%c/(1—a)=X, and the dissociation follows the 
law of mass action ; but as soon as the concentration becomes sufifici- 
ently great, each molecule begins to exert a mutual influence on 
the others and increases the dissociation. The above formula is 
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tested on the best obtainable conductivity values of thirty-four 
electrolytes in aqueous solutions. The formula is held to be true 
for non-aqueous solutions from analogies which exist between it 
and the formula of Kraus and Bray (A., 1913, ii, 914). The ex- 
amination of the formula shows that in all probability Walker's 
hypothesis that the deviations of strong electrolytes are due to 
the un-ionised molecules, and not to the ions, is true, since this 
expression is found to be applicable, without exception, to all salts 
and acids up to a concentration of 0°5N. The power of the neutral 
molecule to increase the ionisation (a) has been calculated for a 
large number of electrolytes, and the results tabulated. These 
values vary between 6 and zero, the smallest being 0°00025. The 
existence of a true dissociation constant XK for all electrolytes is 


proved ; for salts this has approximately the value 0°01. 
J. F.S. 


Solubility of Electrolytes in Salt Solutions. Bonpan DE 
SzyszKkowsKI (Medd. K. vetens. Nobel-institut, 1913, 3, No. 5, 1—26). 

The solubility of salicylic acid, 3: 5-dinitrobenzcic acid, o-nitro- 
benzoic acid, and m-amino-benzoic acid, have been determined in 
water and in water containing known quantities of sodium chloride 
or potassium chloride, and in some cases in the presence of benzene. 
As a result of the determinations, and also theoretically, it is shown 
that the increase in solubility of the weak electrolytes used, which 
in many cases rises to a maximum at a given salt concentration, is 
a natural consequence of double decomposition, as well as of an 
increase of the affinity constant caused by the presence of the salt. 
It is held that the non-dissociated part of the electrolyte is de- 
creased in solubility by the dissolved salt in the same way as the 
solubility of a non-electrolyte is decreased by the presence of salts, 
the depression of solubility of the non-dissociated part being given 
by the equation c¢,(1—#/e,)(1—a,)/ce(1—a)=1—f/, where c, is the 
solubility of the electrolyte in salt solution, x the concentration of 
the amount of the electrolyte which has undergone double decom- 
position, a, the degree of dissociation of the electrolyte in salt 
solution, ¢ the solubility of the electrolyte in water, a the degree 
of dissociation of the electrolyte in water, and f a function of the 
salt concentration. J. F. S. 


Hydrated and Complex Molecules in Non-associated Solvents. 
I. Bonpan DE SzyszKowskt (Medd. K. vetens. Nobel-institut., 1915, 3, 
No. 4, 1—26).—The author has determined the solubility of benzoic 
acid, salicylic acid, 3: 5-dinitrobenzoic acid, and o-nitrobenzoic acid 
in dry benzene, dry chloroform, and in these solvents in the 
presence of an excess of water at 25°. The solubility is much 
greater in the presence of water, and this is shown to be due to 
the formation of hydrates in the organic solvent. A second series 
of determinations of the solubility of the following binary mixtures 
of acids in benzene, salicylic and benzoic, salicylic and o-nitro- 
benzoic, and salicylic and dinitrobenzoic, shows that these acids 
form complexes in benzene solution. The solubility of the same 
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binary mixtures is determined in benzene in the presence of excess 
of water, and it is shown that, to a limited extent, ternary mole- 
cules of the two acids and water exist in benzene solution. Finally, 
solubility determinations of salicylic acid, benzoic acid, and o-nitro- 
benzoic acid are made in benzene in the presence of an excess of 
water. It is shown in this case that ternary molecules of the three 
acids exist in the benzene, and it is not unlikely that these ternary 
molecules are hydrated to some extent. . F. 8. 


Hydrated and Complex Molecules in Non-associated Solvents. 
II. Bonpan pe SzyszKkowski (Medd. K. vetens. Nobel-institut., 1915, 
3, No. 9, 1—20. Compare preceding abstract)—A continuation of 
the work described in a previous paper (/oc. cit.). In the present 
paper further proof is brought to show that the increase in solu- 
bility in moist benzene is due to the formation of hydrates and 
complexes. Four systems of three acids and water in benzene, and 
one system of four acids in water and benzene, are considered. 
The systems of acids investigated are: (1) salicylic acid, o-nitro- 
benzoic acid, and 3: 5-dinitrobenzoic acid, and (2) m-nitrobenzoic 
acid, o-nitrobenzoic acid, 3: 5-dinitrobenzoic acid, and _ salicylic 
acid. The method of investigation is exactly the same as described 
in the previous paper. The complete investigation of a system of 
three acids involves the determination of: (i) the solubility of 
each acid in dry benzene and in moist benzene ; (ii) the association 
constant of the simple molecules of each acid in benzene; (iii) the 
solubility of the three pairs of acids in dry and moist benzene; 
and (iv) the solubility of the three acids together in dry and moist 
benzene. The results in all cases point to the formation of 
hydrated complexes in moist benzene solutions and to anhydrous 
complexes in dry benzene solutions. J. F. S. 


Influence of Temperature on the Association and Hydration 
of Acids in Benzene. Bonpan pe Szyszkowsk1 (Medd. K. vetens. 
Nobel-institut., 1915, 3, No. 10, 1—11. Compare preceding abstracts). 
—The distribution and solubility of m-nitrobenzoic acid, o-nitro- 
benzoic acid, salicylic acid, 3: 5-dinitrobenzoic acid, and benzoic 
acid have been studied at 25° and 40° with the solvents water and 
benzene. It is shown that the nitrobenzoic acids associate to form 
quadruple molecules; this association is greater for o-nitrobenzoic 
acid than for m-nitrobenzoic acid. The dissociation constants of 
the double molecules of these acids do not vary much with change 
of temperature at the concentrations concerned. In the case of 
the nitrobenzoic acids and salicylic acid, the degree of hydration 
in moist benzene solution increases with temperature. It is pointed 
out that the conclusions arrived at in the present and preceding 
papers for water and benzene solution, that is, for an associated 
and a non-associated solvent, cannot be applied to other pairs of 
solvents unless one of the pair is associated and the other. non 
associated ; also no conclusions can be drawn as to the condition 
of the dissolved substance in the water. In this connexion, the 
views of Hantzsch (A., 1900, ii, 69; 1901, ii, 8) are criticised. 

J. F. 8. 
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A Relation Concerning the Distribution of an Electrolyte 
Between Water and some Second Solvent, and its Dissociation 
Constant in Aqueous Solution. Henry Jermain Maupe CreieHton 
(J. Franklin Institute, 1915, 180, 63—74).—The author holds that 
the non-agreement of the Ostwald dilution law for many electro- 
lytes is due to inaccurate determination of the degree of dissocia- 
tion. He devises a method of obtaining this value from distri- 
bution values, and evolves an expression which, taking account of 
association, allows of the calculation of the degree of dissocia- 
tion. This expression has the form 
z=c' —ca/(b(1 — 2") + X/b'x')/b(1 — a) + ®/ba/(b'(1 — ax’) + 2/b'x’)/ 

(6'(1 — x) +X/bx) — /(b'(1 - a’) + Y/b'x')/(b(1 —x) + “/b'a), 
in which ¢ is the total concentration of the electrolyte in the 
aqueous phase, 6 the total concentration of the electrolyte in the 
second phase, x the degree of association of the electrolyte in the 
second phase, » the complexity of the molecules in the second 
phase, and z=X,b(1—~2), where KX, is the distribution ratio of 
the normal molecules between the two phases, the values c’, b’, a! 
have the same meanings for a different initial concentration. This 
equation is tested by means of distribution experiments on benzoic 
acid between water and benzene at 6°, and association determina- 
tions of benzoic acid in benzene. The formula is found to hold, 
and the value at 6° for the dissociation constant is found to be 
7°21 x 10-5, which is slightly higher than that obtained from con- 
ductivity determinations. J. F. 8. 


|Experimental Confirmation of the New Theory of Allo- 
tropy. | A. Smits (Zeitsch. physikal. Chem., 1915, 90, 126).—Polemical, 
an answer te Kruyt (this vol., ii, 322; compare A., 1910, ii, 195, 
400; 1913, ii, 393, 933). J. F. S. 


Allotropy and Metastability of Metals. A.urrep Hoxr (J. Soc. 
Chem. Ind., 1915, 34, 693—697).—A summary and review of present 
knowledge of the allotropic modifications of metals, based largely 
on the work of Cohen and Smits. The authors object is to show 
that many of the phenomena connected with the various modifica- 
tions assumed by metals may be explained on the basis of a theory 
of monotropic, enantiotropic, or dynamic allotropy. G. F. M. 


Invariant, Univariant, and Bivariant Equilibria. I. F. A. H. 
ScHREINEMAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1915, 18, 
116—126).—A theoretical paper, in which it is shown that a 
knowledge of the composition of the phases in an invariant system 
and of the changes in volume and entropy which are characteristic 
of the various transformations, affords a means of determining the 


equilibrium curves in the pressure-temperature diagram. 
H. M. D. 


Hydrogenation Equilibria. M. Papvoa and B. Foresti (Atti R. 
Accad, Lincei, 1915, [v], 24, i, 946—948).—With the aid of the 
critical pressures and latent heats of evaporation determined by 
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Grassi (1914, ii, 765), the authors have calculated the following 
chemical constants: (1) from Nernst’s two formule (loc. cit.) ; 
(2) from Trouton’s rule; and (3) from Trouton’s corrected formula, 
C'=1°331 log 7 —0°00098%, where 7' is the absolute boiling point: 
(1.) (2.) (3.) 

4-94 3-71 3-044 


isoPropyl alcohol ...........++++++ 
3°74 3-08 3-025 


ABORORD  ccccccccccevescvocssccscccsece 

Diethylearbinol _ ............++0+. 4-51 3-39 3-063 
Diethyl] ketone ............eccecceee 4-54 2-92 3-056 
POD ncn ciececsicccccanecsrcssapens 4-37 2-9 3-043 
CYCIOTECRRTS ...0cccsccccceccnssssecs 4-30 2-85 3°043 


These results are used for the calculation of the equilibrium con- 
stants of the two equilibria previously studied (this vol., ii, 325). 
The values thus obtained by means of Nernst’s formule differ 
markedly from the actual experimental values, and errors in the 
latter do not appear to be the cause of such divergence. The 
equilibrium constants deduced on the basis of Trouton’s rule, or 
on that of the absolute boiling-point equation, are in far better 
agreement with the experimental data. 

The conclusion is drawn that the calculation of chemical con- 
stants by means of the formule as yet proposed does not lead to 
accurate results, especially in the case of processes accompanied by 
small thermal changes. a. BF. 


Influence of Neutral Salts on Chemical Equilibrium. G. 
Poma and G. Aponico (Atti R. Accad, Linceit, 1915, [v], 24, i, 
979—985. Compare this vol., ii, 431)——The influence of other 
chlorides on the equilibrium, 

CH,-CO,H + Me-OH — H,0O + CH,:CO,Me, 
has been studied, the experimental conditions being those used 
previously. 

Calcium and magnesium chlorides accelerate the velocities of 
both the esterification and the hydrolysis, the former change being 
influenced to a greater extent than the latter, so that the equil- 
ibrium constant, A=k,: k,, is diminished. The displacement of 
the equilibrium is least for lithium chloride, greater for calcium 
chloride, and greatest for magnesium chloride 

The presence of increasing proportions of hydrochloric acid pro- 
duces variations in the value of the equilibrium constant, K, of 
the same order of magnitude as those obtained with the neutral 
salts, but the increases of k, and k, are in this case more rapid. 
Each of these two velocity constants increases more rapidly than 
the concentration of the hydrochloric acid; thus, increase of the 
latter from 0°2NV to 1°0N causes k, to change from 0°00240 to 
0°01537, and k, from 0°00041 to 0°00247. These results support 
the view that the catalytic activity of undissociated molecules of 
strong acids is greater than that of free hydrogen ions. 

Measurements have also been made with ethyl in place of 
methyl alcohol. a. mu Be 


The Partition Law. G. von Georatevics (Zeitsch. physikal. Chem., 
1915, 90, 47—58).—The partition law is discussed, and it is shown 
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that the partition of a substance between water and a hydrocarbon 
is probably due to the same process as occurs in the absorption 
of substances from aqueous solution by solid substances. It is 
shown from distribution experiments of monochloroacetic acid, 
dichloroacetic acid, benzoic acid, salicylic acid, and trichloroacetic 
acid between water and benzene that the characteristic + value of 
sorption experiments has the same meaning as the «# value of 
distribution of substances between water and benzene. Conse- 
quently, the laws of partition cannot be regarded as true, and 
the solution of a substance in a liquid may not be regarded in all 
cases as a simple process. A further series of experiments on the 
partition of pyridine, piperidine, and hydrazine between water 
and benzene confirm these conclusions, and show that the affinity 
of these bases for water is smaller than that of the acids mentioned 
above. &. ¥. &. 


Distribution of Divitrobenzoic Acid. Boxpan pr Szyszkowskt 
(Medd. K. vetens. Nobel-institut., 1915, 3, No. 3, 1—7).—The partition 
of 3: 5-dinitrobenzoic acid has been determined between water 
and benzene and between water and chloroform, using the same 
method as previously described (A., 1914, ii, 114). Making use 
of Kendall’s value of & for dinitrobenzoic acid (T?, 1912, 101, 
1292), the disintegration constants of bimolecular dinitrobenzoic 
acid in the three solvents are calculated, the values obtained 
being: water, 1°60 x 10-%; chloroform, 3°60x10-%; and benzene, 
4°80 x 10-8 This shows that the acid is very highly associated in 
water, and less so in the other solvents, a fact which is in direct 
contradiction to the Thompson-Nernst dielectric constant rule, 
according to which the association should be greater the smaller 
the dielectric constant. J. F. 8. 


Theory of Reactions Occurring in Stages, Particularly of 
the Formation and Saponification of Esters of Dicarboxylic 
Acids. Rup. Weescnemer (Monatsh., 1915, 36, 471—495).—A 
theoretical paper, in which the development of the theory of re- 
actions which occur in stages is traced, with special reference to 
the formation and saponification of esters of dicarboxylic acids. 
Formule are given for reactions occurring in two stages in che 
presence of a large excess of the reagent, both with and without 
the intermediate formation of isomeric products, in the general 
case and also in that in which the reaction appears to be uni- 
molecular. 

The formation and saponification of esters of dicarboxylic acids 
without doubt takes place in steps, since acid esters are isolated 
from such reactions. In this case, however, it remains to be 
proved that the changes take place entirely in this way. 

Proportionality between the number of active groups in the 
molecule and the velocity constants of the different actions is fre- 
quently not observed even in those cases in which deviations from 
proportionality cannot be explained by an electrostatic action of 
the ions. 
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The course has been investigated which the velocity constants 
of a bimolecular reaction taking place in two stages must follow 
if calculated as taking place in one stage. This is different accord- 
ing as the initial concentrations of the transformed substance are 
expressed in equivalents or mols. From this, rules are deduced 
for obtaining approximate values for the constants of reactions 
occurring in stages by calculating on the basis of a one-stage 
change. H. W. 


The Velocity of Reaction Between Chlorine and Hydrogen 
at High Temperatures. Karu H. A. MELANpDER (Arkiv. Kem. Min. 
Geol., 1914, 5, No. 12, 1—22).—The velocity of reaction between 
chlorine and hydrogen at 205°, 239°, and 255° has been deter- 
mined. The gas mixtures were contained in borosilicate vessels 
connected with a spiral manometer, so that the pressures during 
filling, and hence the partial pressures, could be measured, and 
also connected with an evacuated vessel so that the gases could 
be drawn off at any time for analysis. The gases were well mixed 
by means of a porcelain ball, which could be rolled about in the 
borosilicate vessels. 

The reactién is bimolecular, taking place according to the 
equation —d[Cl, ]/dt = K[CI,][A). The temperature quotient for 
10° is 2°01, and preliminary heating of the chlorine has no effect 
on the velocity. The presence of sulphuric acid or of-sulphur dioxide 
has a very marked accelerating action, which can be explained by 
assuming the intermediate formation of sulphuryl chloride; the 
order of the reaction is not thereby changed, since it is readily 
shown that the concentration of the sulphury] chloride is directly 
proportional to that of the chlorine. 7 & F. 


Kinetics of the Bromate-Nitrite Reaction. Aubin Kurte- 
NACKER (Monatsh., 1915, 36, 451—456).—In a previous communication 
(A., 1914, ii, 552), the author has shown that the velocity of the 
reaction between nitrite and bromate is independent of the con- 
centration of the former when it is present in relative excess, and 
has put forward the theory that the oxidation does not affect the 
nitrite itself, but the nitric oxide obtained by its decomposition. 
Experimental proof is now afforded by an investigation of the 
influence of pressure and temperature on the velocity of the 
reaction. 

Diminution of pressure may be expected to decrease the reaction 
velocity, owing to decrease in concentration of nitric oxide. This 
is shown to be actually the case, but the extent of the decrease is 
scarcely so great as would be expected. It is suggested that a 
second factor is involved, possibly an increased instability of 
nitrous acid, due to the lower pressure. 

The effect. of temperature on the velocity of the reaction is 
shown to be that which would be expected if oxidation affects the 
nitric oxide. H. W. 
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Thermodynamics of the Sulphuryl Chloride Equilibrium 
SO, +Cl, —80,Cl,, IV. The Velocity of the Reactions which 
bring about Equilibrium. Max Trautz (Zeitsch. Hlektrochem., 
1915, 21, 329342. Compare A., 1908, ii, 569).—Using the same 
method as previously adopted, the velocity of the formation and 
decomposition of sulphuryl chloride has been determined. It is 
shown that neither reaction occurs between 18° and 190° in the 
dark, but on the addition of a little animal charcoal both reactions 
occur as adsorption reactions, which are little influenced by 
diffusion. The order of the reaction is in both cases approxi- 
mately normal, but more nearly normal for the decomposition 
than for the formation. In the latter case, the velocity constant 
decreases rapidly toward the end of the reaction. The tempera- 
ture-coefficient of the formation is 1°0, that of the decomposition 
15, but both values must be regarded as too small, on account 
of the opposing action of the adsorption. The kinetic integration 
constants calculated from these values are, for the formation, 
x=43x10-4, and for the decomposition, «=1°4x10-®; these 
values are also much too small, for the true value, z=10¥, can- 
not be reached. The formation of sulphuryl chloride from sulphur 
dioxide and chlorine has been measured in glass vessels under the 
influence of the light from a quartz mercury lamp at 18° and 99° 
at various concentrations. At the higher temperature, the reaction 
is of the second order, and gives a good constant. The photo- 
chemical reaction does not, however, lead to sulphuryl chloride 
alone, but many other substances are formed, which cause the 
velocity constant to decrease. In the case of the decomposition, 
the presence of these other substances makes it impossible to calcu- 
late a velocity constant. An increase in temperature of 80° 
decreases the velocity of formation by an amount corresponding 
with a temperature-coefficient of 0°88 per 10°. How far this is 
to be attributed to a shift in the position of equilibrium or to the 
disturbing influence of the secondary products (S,Cl,, SO,, SOCI,, 
8,0,Cl,, S,0,Cl,) cannot be determined. The velocity of forma- 
tion of sulphuryl chloride by light is of the same order as that in 
the presence of carbon in the dark, the effect being the same with 
a quartz mercury lamp and with a uviol lamp. Sulphuryl bromide 
is not formed from sulphur dioxide and bromine at temperatures 
between 106° and 202° in the dark or in the light of a Nernst 
lamp in the absence of catalysts. Carbonyl bromide is, however, 
rapidly formed and equilibrium quickly set up, which shows a very 
large dissociation exists at this point. The equilibrium constants were 
at 73° 3°1 x 108 mm. mercury, at 181° 1°6 x 104 mm. mercury, from 
which the heat of formation is calculated, and found to be about 
3000 cal. J. F.S. 


Influence of Temperature on the Velocity of Solution of 
Magnesium in Hydrochloric Acid. W. Bonsporrr (Med/. K. 
vetens. Nobel-institut., 1915, 3, No. 8, 1—34).—The velocity of solution 
of magnesium has been determined in 01, 0°2, 0°3, and 0°4N- 
hydrochloric acid at temperatures from —20° to 75°. Measure: 
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ments were also made in aqueous alcohol solutions of hydrochloric 
acid containing 20% and 50% of alcohol. The velocity was deter- 
mined by measuring the time required for the evolution of 2 c.c. 
of hydrogen, this being carried out both with and without shaking. 
It is shown that the velocity increases as the reaction proceeds; it 
is also increased by increase in the concentration of the acid and 
by increase in temperature, and is independent of the alcohol con- 
centration. The increase in the velocity is dependent on the 
velocity itself. Curves and a large number of tables of the results 
are included in the paper. J. F.S. 


Studies on Alcoholysis. I. Dilatometric Determination of 
the Velocity of Alcoholysis in the Presence of a Large Excess 
of Alcohol. Gopat Backrisnna KoinatKar (T., 1915, 10'7, 921—933). 
—The rate of interchange of radicles in mixtures of esters and 
alcohols in presence of hydrochloric acid as catalyst has been 
measured by the dilatometric method. Preliminary experiments 
showed that the variation in the composition of the mixture is a 
linear function of the change of the density of the reacting system. 
The experiments were all made at 30°, with 0°02.V-hydrochloric acid 
as catalyst, and, except in one case, the initial ratio of ester to 
alcohol was 1: 20. In these circumstances, the alcoholysis proceeds 
in accordance with the equation for a unimolecular change, and 
the tabulated values of the unimolecular velocity coefficients are 
compared with one another. 

The coefficients for the alcoholysis of the ethyl esters of acetic, 
propionic, and n-butyric acids by methyl alcohol are in the ratio 
100: 62: 33°6. The corresponding rates of esterification of the 
free acids are as 100: 88°3: 48°0. For the ethyl esters of acetic, 
monochloroacetic, trichloroacetic, and benzoic acids the _ co- 
efficients for alcoholysis are as 100: 41: 3°8: 0°61, whilst the 
coefficients for the esterification of the acids are as 
100: 35°6: 0°93: 0°272. For the tsobutyl esters of formic and 
acetic acids, the alcoholysis coefficients are in the ratio 45: 1, whilst 
the ratio of the esterification coefficients is 10°8: 1. These numbers 
show that the rates of esterification and of alcoholysis follow the 
same order. 

The relative values of the coefficients derived from experiments 
on the alcoholysis of acetates show that the activities of the alkyl 
groups may be represented by the series: methyl 100, ethyl 28, 
n-propyl 19, tsopropyl 3°4, zsobutyl 16, and isoamyl 17. 

The ratio of the coefficients for the reactions (1) ethyl ester + 
methyl alcohol, (2) methyl ester + ethyl alcohol, is almost the same 
for acetates, propionates, and butyrates, namely, 3°5, 3°8, and 3°7. 
These numbers show that the relative affinities of the methyl and 
ethyl groups towards an acyl group are more or less independent 
of the nature of the acyl group. H. M. D. 


Reactivity of the Halogens in Organic Compounds. VIII. 
Interaction of Alkali Bromoacetates and Bromopropionates 
in Methyl-alcoholic Solution. Grorce Senter and Henry Woop 
(T., 1915, 107, 1070—1080. Compare T., 1909, 95, 1827; 1912, 
101, 2534).—The velocity of the reactions between sodium bromo- 
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acetate and sodium methoxide and sodium bromopropionate and 
sodium methoxide, both in methyl alcohol solution, and between 
sodium bromoacetate and sodium methoxide in mixtures of methyl 
alcohol and water, have been determined at 52°4°. It is shown 
that the reaction between sodium bromoacetate and sodium meth- 
oxide in methyl alcohol is pseudo-bimolecular in character; vary- 
ing the concentration of the bromoacetate affects the velocity 
constant to but a slight extent, whereas a change in the concentra- 
tion of the methoxide affects it strongly in the sense that an 
increase in concentration produces an increase in the constant. In 
the case of sodium bromopropionate, the order of reaction comes 
between that for a unimolecular reaction and that for a bimole- 
cular reaction. In mixtures of water and methyl alcohol, the 
velocity coefficient is quite constant when calculated for a given 
experiment by the second order equation. Change in the com- 
position of the solvent produces a change in the velocity constant 
in the sense that it increases with increasing percentage of water 
to a maximum, which lies at 50—-75% water, and then falls off 
again (compare Madsen, T., 1913, 103, 965). J. F.S. 


Dynamics of Isomeric Change. Keto-enol Transformation 
of Cyanoacetic Acid and its Derivatives. Harry Meprortu 
Dawson, ReGinaLp SuGpEN, and Artuur Taytor (T., 1915, 107, 
1030—1038).—It has been found that sodium cyanoacetate reacts 
with bromine and iodine in dilute aqueous solution, and that the 
velocity of the reaction is independent of the concentration of the 
halogen. From experiments at 0° with solutions in which the 
sodium cyanoacetate was present in relatively large excess, it was 
found that the logarithm of the diminution in the concentration 
of the halogen is a linear function of the time. Assuming that 
the reaction between the cyanoacetate and the halogen is deter- 
mined by a preliminary conversion of the keto into the enol form, 
and that the subsequent reactions in which the enol combines with 
halogen and halogen acid is set free from the additive compound 
are of relatively high velocity, and further that the primary 
isomeric change is catalytically accelerated by the liberated acid, 
it is shown that the rate at which the halogen may be expected 
to disappear from the solution is in agreement with the results of 
experiment. If « denote the concentration of free acid after time 
¢, the relation between # and ¢ may be expressed by the equation 
k=(log «—log z)/t, in which a, is the value of # (obtained by 
extrapolation) at t=0. The value of & from the bromine experi- 
ments=0°0242, and from the experiments with iodine *=0°00685. 
The difference in the values of & shows that the velocity is not 
quite independent of the nature of the halogen, but the difference 
is not considered sufficiently great to invalidate the hypothesis of 
isomeric change. It may be due, in part, to the fact that the 
reaction proceeds to completion with bromine, but not with iodine. 

The fact that the apparent initial velocity of the reaction, as 
measured by 2), is much greater with bromine than with iodine is 
attributed to the larger extent to which the bromine is hydrolysed. 
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With cyanoacetic acid and ethyl cyanoacetate, the halogens 
react much more quickly, but it is probable that here, also, halogen 
substitution is preceded by isomeric change. H. M. D. 


Catalysis of Hydrogen Peroxide in Homogeneous Media by 
Acids and Alkalis. Grorces Lemorne (Compt. rend., 1915, 161, 
47—51. Compare A., 1912, ii, 747)—The velocity of decomposi- 
tion of hydrogen peroxide solutions has been determined at 65° 
by measuring the time required for 0°5, 0°33, 0°25, and O'1N 
solutions of sulphuric acid and hydrochloric acid to decompose 
one half of the peroxide present. It is shown that the action of 
the acids is to retard the decomposition, but although the amount 
of retardation is greater the greater the concentration of the acid, 
there is no relationship between concentration of acid and amount 
of retardation. It has been shown previously (loc. cit.) that 
water acts as a positive catalyst toward hydrogen peroxide, and 
an attempt to explain the retarding influence of acids is made on 
the assumption that the acids have a greater affinity for water 
than hydrogen peroxide has. This is supported by the thermo- 
chemical data of Berthelot and Forcrand. Further experiments 
are made with sodium hydroxide, potassium hydroxide, lithium 
hydroxide, and sodium peroxide at 65°, 35°, and 9°. These sub- 
stances all accelerate the decomposition—the hydroxides at about 
the same rate, the peroxide at about double the rate of the 
hydroxides. The action of the hydroxides is supposed to be due 
to the interaction of the hydrogen peroxide with the hydroxide 
to form a peroxide, which then decomposes with water, thus, 
3H,0 + Na,O, = 2NaOH + 2H,0 + $0,. J. F.S. 


Hardening of Oils without Excess Pressure, and with the 
Application of Nickel and its Compounds as Catalysts. W. 
Sreemunp and W. Suipa (J. pr. Chem., 1915, [ii], 91, 442—468. 
Compare Bedford and Erdmann, A., 1913, i, 701; this vol., i, 770; 
Meigen and Bartels, A., 1914, i, 482; Normann and Pungs, this vol., 
ii, 159).—In order to determine the nature of the catalyst concerned 
in the hardening of oils by reduction with hydrogen under ordinary 
pressure in the presence of nickel and its compounds, the authors 
have investigated the rate of hardening of linseed, cotton, and 
other unsaturated oils under similar conditions at 230—260° in 
the presence of the following substances, and have also made a 
physical and chemical examination of the recovered catalyst when 
the hardening is practically complete: (1) basic nickel carbonate 
(NiCO,,Ni0,4°5H,O); (2) nickel formate; (3) a mixture of 
metallic nickel and basic nickel carbonate; (4) voluminous 
nickelous oxide (Bedford and Erdmann, D.R.-P. 260009); and (5) 
metallic nickel prepared by reducing the preceding oxide at 
280—290°. 

They find that the hardening proceeds far more rapidly in the 
case of the catalysts 1—4, enumerated above, than with metallic 
nickel, the greatest velocity of reduction being attained when the 
mixture of basic nickel carbonate and metallic nickel is employed. 
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It is also shown that under the conditions at which the reduc- 
tion is carried out, basic nickel carbonate is quantitatively con- 
verted into nickelous oxide and carbon dioxide, whilst nickel 
formate decomposes into carbon monoxide, carbon dioxide, water, 
hydrogen, and a dark, greyish-black nickel suboxide (D*’5°788) 
which approximates in composition to the formula Ni,O, has no 
electrical conductivity, does not show the nickel carbonyl! reaction 
at 30—90°, and theretore is free from metallic nickel. 

In view of the greater velocity of reduction in the presence of 
the oxy-compounds of nickel, the authors agree with Ipatiev that 
water plays a part in the reduction process. Further, the 
superiority of the catalysts 1—3 over nickelous oxide is attributed 
to the greater ease with which these substances are converted into 
a nickel suboxide. 

An examination of the catalysts 1—4, after recovery from the 
hardening process, shows that they are practically free from 
metallic nickel, provided that the reduction has not been carried 
too far; in only one instance in which nickelous oxide was used 
and the hardening carried to completion did the recovered catalyst 
contain an appreciable amount (2°5%) of the free metal. They 
form blackish-grey powders, having a density varying from 
2°809—5°431 at 17°5°, and possess a very small electrical con- 
ductivity. The composition is nearly the same in all cases, carbon 
and hydrogen being present in addition to oxygen. The carbon 
content is due to the presence of organic nickel salts derived from 
the free acid of the original oil, and on the assumption that this 
acid is palmitic acid, the composition of the recovered catalysts 
corresponds approximately with the formula Ni,O. 

Although metallic nickel could not be detected with certainty 
from the analysis, density, or electrical conductivity, the authors 
are of the opinion that traces of the metal are present in the 
recovered catalyst, but not to the extent stated by Normann and 
Pungs. 

Meigen and Bartels (/oc. cit.), in common with the last-named 
authors, attribute the catalytic effect of the oxide and oxy-salts of 
nickel to the presence of this small amount of the free metal. 
That this view is incorrect is shown by the fact that the harden- 
ing proceeds at a far greater rate with nickelous oxide as the 
initial catalyst than with metallic nickel. Further, although the 
addition of metallic nickel to basic nickel carbonate results in a 
catalytic activity superior to that of either of the two substances 
alone, the free metal cannot be detected in the recovered catalyst, 
and therefore must have been converted into oxide during the 
reduction of the oil. Only when the fat has been completely 
hardened does reduction to metallic nickel occur. 

From the above results, the conclusion is drawn that the real 
catalyst concerned in the hardening of oils in the presence of 
nickelous oxide or oxy-salts of nickel is one of the lower oxides, 
probably Ni,O, which, in the presence of water simultaneously 
formed in the reaction, undergoes alternate oxidation to nickelous 
oxide and reduction to the suboxide, the unsaturated character of 
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the oil preventing the complete reduction to the metal; metallic 
nickel, if formed at all, is produced to only a very small extent, 
and takes.no further part in the hardening process. F. 


The Shape of Molecules. If. Tue. Svepspere (Arkiv. Kem. 
Min. Geol, 1914, 5, No. 11, 1—6).—In former articles the author has 
dealt qualitatively (A., 1914, ii, 97) and quantitatively (Arkiv. 
Matematik., 1913, 9, Nos. 9 and 21) with a method which may be 
used for ascertaining the dis-symmetry of the molecules, and in the 
present paper the results of certain series of measurements are 
given. Using the anisotropic substance azoxyphenetole as solvent, 
and measuring the electrical conductivity of a dissolved electrolyte 
or the velocity of diffusion of a dissolved non-electrolyte in direc- 
tions parallel and at right angles to the direction of the axes of 
the solvent molecules, it is possible to calculate the ratio between 
the two axes of the solute molecules, assuming that these molecules 
consist of rotation elipsoids; the measurements are carried out at 
various temperatures below that of the clearing point of the 
solvent. 

Using phenol, o-nitrophenol, quinol, and pyrogallol as solutes, 
the axial ratio of the benzene molecules was found to be 1°63. 
With B-naphthol and sodium a-dinitronaphthol as solutes, the 
axial ratio for the naphthalene molecule was calculated to be 2°93. 
If it is assumed, among other things, that the benzene and naphtha- 
lene molecules are elipsoidal in form, and further that their minor 
axes, ) and ¢, are of the same length in the two molecules, it can 
be calculated that the relative lengths of their major axes are 
1: 1°79, that is, numbers are obtained which are in qualitative 
agreement with the ratio 1°63: 2°93 of the numbers given above. 
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Inorganic Chemistry. 


Purification of Commercial Hydrochloric Acid. A. Coignarp 
(Ann. Chim. Anal., 1915, 20, 145—146).—A review of various 
laboratory methods proposed for the purification of hydrochloric 
acid. Simple distillation is ineffective. Houzeau’s process, in 
which potassium chlorate is added previous to distillation, has 
the disadvantage that the distillate is contaminated with chlorine, 
and if distillation is carried too far, arsenic acid is decomposed 
into arsenious chloride and chlorine, and arsenic will be found in 
the distillate. Removal of the arsenic previous to distillation by 
the addition of stannous chloride, as recommended by Bettendorf, 
is preferable. After keeping for twenty-four, hours, the decanted 
liquid, to which a little sodium chloride may be added if much 
sulphuric acid is present, is distilled until the residue is quite 
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syrupy. Volatilisation of tin as stannic chloride can only take 
place if arsenic has not been completely eliminated before dis- 
tillation. Duflos’ method, although giving a weaker acid, is other- 
wise free from all objection. After dilution to D113, and adding 
a little potassium chlorate if sulphurous acid is present, a few 
strips of copper are added, and the liquid is maintained at 30° 
for twenty-four hours. After cleaning the copper, the treatment 
is repeated, and the decanted liquid eventually distilled over 
copper. The above processes also serve to remove antimony, 
except that with very impure acids traces may pass over into the 
distillate if Bettendorf’s method is used. G. F. M. 


Sulphites, Thiosulphates, and Polythionates. II. A. Sanper 
(Zeitsch. angew. Chem., 1915, 28, 273—277. Compare this vol., ii, 
161).—The author reviews the various methods given for the pre- 
paration of tetrathionates. None of the methods gives a pure 
product, and it is shown that this is due primarily to the fact 
that the presence of any thiosulphate accelerates the decomposi- 
tion of the tetrathionate, and in the methods generally used 
thiosulphate is always present. The pure sodium and potassium 
tetrathionates can be made as follows, the method being such 
that thiosulphate is not allowed to remain in the presence of 
tetrathionate. To a cooled solution of 26 grams of iodine in 
alcohol is added, drop by drop, a saturated solution in water of 
59 grams of sodium thiosulphate or 39°5 grams of potassium thio- 
sulphate. The tetrathionate, which separates out as it is formed, 
is collected, and washed with alcohol until it is free from iodine 
and iodide, dissolved in a little water, and again precipitated by 
alcohol. After drying over sulphuric acid, it can be kept for 
many months without undergoing decomposition. 

The salts thus obtained were shown to be pure by analysis 
according to four different methods, namely: (1) calcination; 
(2) oxidation with mercuric chloride (compare this vol., ii, 161); 
(3) oxidation with bromine; and (4) reduction with nascent 
hydrogen and estimation of the hydrogen sulphide formed. 
Qualitatively, it was shown not to contain the least traces of either 
sulphate or thiosulphate. 

Aqueous solutions of tetrathionates slowly decompose, primarily 
according to the equation K,S8,O,=K,SO,+S80,+2S, but some 
thiosulphate is formed at the same time. The decomposition is 
so slow, however, that a tenth- or fiftieth-normal solution can be 
gently boiled for an hour without undergoing decomposition. In 
the presence of thiosulphates, however, it readily decomposes. 
According to Feld (A., 1913, ii, 617), this decomposition is due to 
the reaction Na,S,O,+2Na.S,0,=3Na,80,+58, but the author 
shows that this is incorrect, the action of the thiosulphate being 
purely catalytic. T. S. P. 


Tetrathionates. F. Catzorart (Atti R. Acead. Lincei, 1915, [v], 
24, i, 921—925).—Tetrathionic acid, OH-SO,"S:S:SO,-OH, and 
persulphurie acid, OH:SO,°0-0-S0,:OH, not only possess similar 
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structure, but exhibit various analogies. The author finds that 
the tetrathionates form, with ammonia, pyridine and _hexa- 
methylenetetramine, compounds corresponding in composition, 
external form, and solubility with those given by the persulphates 
(A., 1911, ii, 889); crystallographic resemblance has not been 
traced, since the additive compounds of the persulphates have not 
been obtained in measurable crystals. Compounds of hexa- 
methylenetetramine with magnesium, cobalt and nickel tetra- 
thionates, like those with the corresponding persulphates, contain 
8H,O. The following compounds have been prepared. 

Ammine tetrathionates: zinc, ZnS,0,,4NH,, transparent, colour- 
less crystals; nickel, NiS,O,,6NH;, microscopic, lilac prisms. 

Pyridine tetrathionates: zinc, ZnS,0,,4C;H;N, colourless, pris- 
matic crystals; cadmium, CdS,0,,4C;H,;N, similar to the preceding 
compound ; copper, CuS,0,,4C;H;N, moderately stable, dark blue, 
acicular crystals; nickel, NiS,O,,4C;H;N, blue, acicular crystals; 
cobalt, CoS,0,,4C;H,;N, violet-red, microscopic needles. 

Hexamethylenetetramine tetrathionates, MS,0,,8H,O0,2C,H,.N,, 
stable in the air and soluble in cold water: magnesium, colourless, 
transparent prisms; nickel, pale green, transparent prisms; the 
cobalt compound, which forms red prisms, dissolves in the solid 
state in the magnesium and nickel compounds. =. me &. 


The Preparation of Sodium Selenate and Selenic Acid. 
Jutius Meyer and Kari Herper (Ber., 1915, 48, 1154—1158).—An 
incomplete investigation of the oxidation of selenium dioxide by 
sodium peroxide, hydrogen peroxide, and anodic electrolysis; the 
first method gave most satisfactory results. 

Fusion with rather more than the theoretical amount of sodium 
peroxide converted selenium dioxide into a mass the solution of 
which, after treatment with carbon dioxide, yielded on evaporation 
crystals consisting of approximately 80% sodium selenate. 

When warmed with rather more than the theoretical quantity 
of 30% hydrogen peroxide solution on a water-bath, selenium 
dioxide passed into solution, and a single evaporation yielded a 
solution containing 47% of the original selenium as selenic acid. 

Electrolytic oxidation was effected in nitric acid solution (D1°4) 
with a platinum foil anode at 70—80°. Curves are given repre- 
senting the rate of formation of the selenic acid, and it is shown 
that the formed selenic acid exerts an autocatalytic effect on the 
oxidation of the remaining dioxide (compare Glauser, A., 1907, 11, 
614). Dm #. TF. 


[Vapour] Tension Lines of the System Phosphorus. IV. 
A. Smits and 8. C. Boxsorst (Proc. K. Akad. Wetensch. Amsterdam, 
1915, 18, 106—116. Compare this vol., ii, 49, 164)—In the 
further investigation of the vapour-pressure curve of liquid white 
phosphorus, measurements of the boiling point at different 
pressures have been made with the aid of the apparatus described 
by Smith (A., 1910, ii, 687, 1037). The vapour pressures of liquid 
white phosphorus between 160° and 360° are represented quite 
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satisfactorily by the equation Tlogp=—Q/R+CT, in which 
@, the molecular heat of vaporisation, is equal to 12°17 Cal. It 
has been shown previously that the vapour pressures of liquid 
violet phosphorus between 510° and 630° are similarly in agree- 
ment with this equation if Q=9°96. On the assumption that 
these quantities have reference to the vaporisation, and that the 
difference is due to the linear variation of the heat of vaporisation 
with the temperature, according to Q,=Q)+a7’, it follows that 
d()/dr= —0°007106. The vapour-pressure equation then assumes 
the form logp=—Q,/RT—3°59log7+C, according to which 
T log p+3°59T log T is a linear function of the temperature. The 
experimental data are found to satisfy this requirement. 

The experimental data when applied to the evaluation of C 
and Q, gave C=37°62 and Q,=16°35 Cal., from which it follows 
that the vapour pressure for liquid white phosphorus between 160° 
and 360°, and for liquid violet phosphorus between 510° and 630°, 
can be represented by the equation 

T log p+ 3°59T log T =37°62T — 8257. 
The above results lead to the conclusion that liquid white phos- 


phorus must be regarded as supercooled liquid violet phosphorus. 
H. M. D. 


Phosphoric Acid as a Monobasic and Dibasic Acid. I. M. 
Koutnorr (Chem. Weekblad, 1915, 12, 644—653).—The equilibrium 
H’+HPO,” — H,PO,’ is endothermic from left to right. Addi- 
tion of sodium chloride displaces the equilibrium from right to 
left. With dimethylaminoazobenzene as indicator, phosphoric acid 
can be accurately titrated as a monobasic acid, and with phenol- 
phthalein in presence of an equal volume of a saturated solution 
of sodium chloride as a dibasic acid. A. J. W. 


Behaviour of Phosphoric Acid with Calcium Hydroxide. 
I. M. Kournorr (Chem. Weekblad, 1915, 12, 662-666).— Titration of 
phosphoric acid with lime-water, using dimethylaminoazobenzene 
as indicator, neutralises one equivalent of the acid. Inversely, 
primary calcium phosphate can be prepared by titrating lime-water 
with phosphoric acid in presence of the same indicator. Secondary 
calcium phosphate cannot be obtained by this method. 

A. J. W. 


Compounds of Arsenious Oxide. II. F. A. H. Scureinemakers 
and (Miss) W. C. pe Baar (Proc. K. Akad. Wetensch. Amsterdam, 
1915, 18, 126—132. Compare this vol., ii, 256).—The question of 
the formation of compounds by the combination of arsenious oxide 
with the alkali metal chlorides has been investigated by a study of 
the equilibrium relations in the ternary systems which these form 
with water as the third component. The composition of the satu- 
rated solutions which are formed at 30°, and also that of the co- 
existing solid phases, was determined. The results obtained show 
that sodium chloride does not form a compound with arsenious 
oxide, that ammonium chloride forms a compound of the composi- 
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tion NH,Cl,As,O,, and that potassium chloride yields the compound 
5KCI,6As,0,. The compounds are decomposed by water, with 
separation of arsenious oxide. H. M. D. 


A Reaction of Diamond. Luicai Cotomsa (Atti R. Accad. Linc-i. 
1915, [v], 24, i, 1137—1141).—Moissan (A., 1893, ii, 319) found 
that when diamond is heated with a fused mixture of alkali 
carbonates, it undergoes complete transformation into carbon mon- 
oxide. The author shows that this change consists of a reduction 
by the diamond of the carbon dioxide resulting from the decom- 
position of the alkali carbonate: C+CO,=2CO. a. H. FP. 


Thermal Study of the Carbonisation Process. Haro.tp 
Hotiines and Joun Wixiiam Coss (T., 1915, 107, 1106—1115). 
—The inconclusive nature of the evidence supporting the view that 
the carbonisation of coal is an exothermic process has led the 
authors to carry out a series of thermal measurements in con- 
nexion with the carbonisation of coal and certain other substances. 

The method employed consisted in heating simultaneously under 
the same conditions a carbonising coal and a coke which could be 
regarded as chemically and thermally inert, and observing, by 
means of a differential arrangement of thermocouples, the extent 
to which the temperature of the coal became higher or lower than 
that of the coke at different stages of the carbonisation process. 
Complications arising from the secondary decomposition of volatile 
distillation products were minimised by using a small quantity of 
coal and removing the products by a stream of nitrogen. Heat- 
ing curves were also determined for coal extracts in order to ascer- 
tain how far it was possible to trace characteristics of the curve 
for coal to the influence of constituents of the coal itself. In 
addition to different types of coal, cellulose, dehydrated cellulose, 
and lignite were examined in order to trace the possible influence 
of degradation products of cellulose still present in the coals. 

Comparison of the results with chemical data suggests the follow- 
ing correlation of chemical and thermal stages in carbonisation : 
(1) Below 400°, cellulose shows a strongly exothermic reaction, 
beginning at 345°. This is much feebler in dehydrated cellulose 
and lignite, and absent in the coals, and is presumably connected 
with the loss of hydroxyl groups and molecular condensation in the 
residue. (2) 400—600°; in this interval, the characteristic differ- 
ences in the types of coal are exhibited. Oils, unsaturated hydro- 
carbons, higher paraffins, and oxygenated compounds are evolved, 
and the thermal phenomena vary with the quality of the coal. 
(3) 600—800°; methane is evolved, and marked exothermicity is 
shown by all the coals examined. If the carbonisation is on the 
whole exothermic, it is probable that the chief cause is to be found 
in the exothermic character of this stage. (4) Above 800°. This 
is the stage where hydrogen is the chief product, and in thermal 
character it is either neutral or slightly endothermic. 

Thermal phenomena at low temperatures are most marked with 
cellulose and coals containing much oxygen, whilst high-tempera- 
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ture phenomena are most marked with anthracite and coals of 
low oxygen content. H. M. D. 


Boyle’s Views on the Calcination of Metals. Ernst Biocn 
(Chem. Zeit., 1915, 39, 481—482).—Historical. G. F. M. 


Thermal Analysis of Mixtures of Alkali Hydroxides and 
Haloids. II. Sodium Compounds. Guuseprpe Scarpa (Atti R. 
Accad. Lincei, 1915, [v]. 24, i, 955—-961).—The systems NaOH-N.-F, 
NaOH-NaCl, NaOH-NaBr, and NaOH-—Nal were investigated in 
a manner similar to that used with the corresponding mixtures of 
potassium compounds (this vol., ii, 448). The sodium hydroxide 
employed contained 97°46% NaOH, 1°64% Na,COs, and 0°9% H,O, 
and had m. p. 310°, and solidification temperature 290°. Von 
Hevesy (A., 1910, ii, 835) gave 318°4° and 299°5° respectively, and 
Neumann and Bergve (A., 1914, ii, 422) found the solidification 
point 300°. 

For sodium fluoride, the author finds m. p. 1005°. Plato (A., 
1907, ii, 239) gave 992°, Kurnakov and Schemtschuschni (A., 1906, 
ii, 443) 997, Ruff and Plato (A., 1903, ii, 588) 980°, and Puschin 
and Baskov (A., 1913, ii, 319) 1040°. The system NaOH-NaF 
yields mixed crystals with a miscibility gap. The curve of primary 
crystallisation lies between the solidification points of the com- 
ponents, with a slight change in direction at 90 mol. % NaOH. 

For sodium chloride, m. p. 806° is found. White (A., 1909, ii, 
970) gave 800°, Arndt (A., 1906, ii, 418) 805°, Ruff and Plato 
(loc. cit.) 820°, Hiittner and Tammann (A., 1905, ii, 229) 
810°, Menge (A., 1911, ii, 982) 803°, Truthe (A., 1912, i, 612) 
and Sandonnini (A., 1911, ii, 606) 806°. The system NaOH-NaCl 
is analogous to the preceding, two types of solid solution being 
formed with a miscibility gap. The curve of primary crystallisa- 
tion exhibits a marked angle at 350° and about 75 mol. % NaOH. 

For sodium bromide, the author finds the solidification point 
776°. Ruff and Plato (loc. cit.) gave 765°, Kurnakov and 
Schemtschuschni (/oc. cit.) 768°, and McCrae (A., 1895, ii, 339) 
761°. Sodium hydroxide and bromide are completely miscible in 
the fused state, the curve of primary crystallisation of the system 
consisting of two branches, which intersect at the eutectic point, 
about 260°. No appreciable formation of solid solutions occurs. 

For sodium iodide, the author finds m. p. 665°. Ruff and Plato 
(loc. cit.) gave 650°, Hiittner and Tammann (/oc. cit.) 664°, and 
Kurnakov and Schemtschuschni (loc. cit.) 660°. The system 
NaOH-—NalI forms a compound, probably 2NaOH,3NalI, which 
decomposes on fusion. 

Leaving aside the fluorides, which approach in behaviour the 
corresponding hydroxides, with both the sodium and the potassium 
compounds, the solubility in the solid state decreases from the 
chlorides to the bromides to the iodides, that is, as the electro- 
affinity of the anion diminishes. That NaOH—NaBr gives a simple 
eutectic, and NaOH-—NalI a compound, whereas KOH-KBr forms 
solid solutions with a miscibility gap, and KOH-KI a simple 
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eutectic, is probably due to the fact that the electro-affinity of 
Nat is less than that of Kt. ee 


Allotropy of Sodium. I. Ernst Couzn and 8S. Worrr (Proc. 
K. Akad. Wetensch. Amsterdam, 1915, 18, 91—98. Compare this 
vol., ii, 83).—In the further investigation of the relationships 
between a- and B-sodium, experiments have been made with a 
dilatometer containing about 400 c.c. of sodium and a small 
quantity of petroleum as index fluid. The dilatometer readings 
show that the rapidly cooled metal occupies a larger volume than 
the solid which is obtained when the fused metal is allowed to cool 
slowly. The 8-modification is therefore less dense than the a-form, 
although the difference is very small. At temperatures just below 
the melting point (97°22°), the B-form is transformed into the 
a-form with measurable velocity. The change takes place with 
maximum velocity about 2° below the melting point. From these 
observations, the conclusion is drawn that sodium is monotropic. 

Under exactly similar conditions, liquid sodium is formed more 
rapidly from the B-form than from the a-form, and from this it 
would seem that the change 8B —> a is accompanied by the develop- 
ment of heat. H. M. D. 


Solubility of Glass in Water. R.(FrH.) von Wattuer (J. pr. 
Chem., 1915, [ii], 91, 332).—The solubility of glass in water can 
be readily demonstrated by boiling water containing a little 
alizarin in an ordinary flask until the solution acquires a reddish, 


or even violet, colour, and then titrating with N/100-sulphuric 
acid. F. B. 


Mixed Salts of Calcium and Magnesium Carbonates. Kurr 
Scumipt (Jahrb. Min., 1915, i, Ref. 169—170; from Jnaug.-Diss. Jena, 
1913, 1—49).—Working on the lines suggested by Linck (A., 1911, 
ii, 294; compare 1913, ii, 959) with solutions of calcium and mag- 
nesium chlorides and ammonium sesquicarbonate, the effects of the 
excess of one or other of these solutions, their concentration, and 
of temperature on the nature of the deposited calcium—magnesium 


carbonate has been studied in minute detail. L. J. 8. 


An Allotropic Modification of Lead. Hans Hetver (Zeitsch. 
physikal. Chem., 1915, 89, 761—762).—When pure lead is allowed 
to remain in an acidified solution of lead acetate for several days 
it becomes brittle, and may be powdered. This is an entirely new 
form of lead, and is designated “grey lead.” The same trans- 
formation occurs in lead nitrate solutions, and also in lead chloride 
solution, but in the latter case much more slowly. The change is 
always more rapid if a small quantity of nitric acid is present. 
There is no change if lead is immersed in acetic acid, nitric acid, 
or sodium acetate solutions, thus showing that the transition is 
due to the presence of lead ions. These results, and also the nature 
of the product, have been confirmed by Cohen and Heldermann 


(this vol. ii, 456). J. F.8. 
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The Atomic Weight of ‘“ Uranium-lead.” O. Hd6niescumip 
and Sv. Horovitz (Monatsh., 1915, 36, 355—380. Compare A., 
1914, ii, 653).—Preliminary determinations having shown that the 
lead from the residues of Joachimsthal pitchblende, which con- 
tained the lead in the raw sulphuric acid used, had an atomic 
weight of 206°73, that of the lead from 20 kilos. of selected purest 
Joachimsthal pitchblende, extracted by the use of pure reagents, 
was determined, and found to be 206°405. A_ crystallised 
uranium ore from an old primary geological formation in Moro- 
goro, in German East Africa, analysed by Marckwald, and speci- 
ally pure, gave a lead with the value 206°046+0°014 for the atomic 
weight. That from bréggerite from Moos, Norway, a very old 
primary mineral almost free from contamination with heavy 
metals, and containing 79% U,0O,, 45% ThO,, and 95% 
PbO, gave the value 206-°063+0°008. In control of the methods 
employed, a determination of the atomic weight of common lead 
gave the value 207°180+0°006. A comparison of the are and 
spark spectra of the lead of atomic weight 206°046 and common 
lead showed absolute identity. Full details are given of the pre- 
paration and purification of the lead from the various sources, of 
the reagents used, and the carrying out of the determinations, 
which followed the method of Baxter and Wilson, the ratios 
PbCl,: 2AgCl and PbCl,: 2Ag being found. The crude lead 
sulphate obtained was dissolved in ammoniacal ammonium acetate, 
and precipitated as sulphide by ammonium sulphide. After con- 
version into nitrate, it was purified by solution in water and pre- 
cipitation with nitric acid, being then converted into chloride, and 
crystallised five times from water. In some cases the lead chloride 
was distilled in a quartz apparatus. F. 8. 


Copper, Nickel, and Cobalt Alloys. M. Warniertr (Chem. 
Zentr., 1914, ii, 919—920; from Oesterr. Zeitsch. Berg. Hutten-wesen, 
1914, 62, 341—346, 357—361, 374-378, 392-395, 406—410).— 
A thermal, magnetometric, and mechanical investigation of the 
binary systems Cu—Co, Ni—Co, and the tertiary system Ni—Cu-—Co. 
Electrolytic copper, electrolytic nickel, and cobalt prepared by re- 
duction of cobaltous oxide with hydrogen, were employed, and the 
alloys were prepared in a tube furnace in porcelain reagent tubes 
(under a layer of borax glass in the case of the nickel and copper 
alloys). The magnetometric measurements were made with a 
special magnetometer, described in detail in the original paper. 
The statements of Ruer and Kaneko with regard to nickel—cobalt 
(A., 1912, ii, 1059), and of Lahmen concerning copper-—cobalt 
alloys (A., 1908, ii, 187), were, in the main, confirmed. In the 
ternary system Cu—Ni-Co the alloys consisted of ternary mixed 
crystals; ternary compounds were not present. With a definite 
copper content, the hardest alloy is obtained when cobalt and 
nickel are added in equal proportions. The alloys are, in general, 
stable towards sulphuric acid, but are all attacked by nitric acid. 
The most resistant is monel metal (1 part copper+4 parts nickel), 
which is accordingly of much value in automobile and shipbuild- 
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Addition of cobalt diminishes the power of resistance to 
The original papers are illustrated with numerous tables 


G. F. M. 


ing. 
acids. 
and diagrams. 


Position of the Elements of the Rare Earths in the Periodic 
System. R. J. Meyer (Chem. Zentr., 1914, ii, 816—817; from 
Naturwiss, 1914, 2, 781—787).—A theoretical paper dealing with 
the irregularities of the periodic system, and the position and 
properties of the rare earths. Whilst cerium finds a place in the 
fourth group, the other cerium and ytterbium earths present 
difficulties. The author places them in the third group, and 
divides them into three sub-groups, each of five elements (La to 
Eu, Gd to Er, Tu to Lu, two still unknown elements having places 
between Tu and Yb). These sub-groups form a miniature periodic 
system for themselves, in which all the characteristics of the main 
system are reproduced. G. F. M. 


Cause of the Red Coloration Sometimes Observed in the 
Dissolution of Thomas Slags in Sulphuric Acid. Hvueo Dirz 
(J. pr. Chem., 1915, [ii], 91, 507—520).—Although Thomas slags 
usually give bluish-green solutions when heated with sulphuric 
acid, samples are occasionally encountered which give a red colora- 


tion. Since these red solutions resemble those obtained by dis- 


solving manganese dioxide in phosphoric acid, in that the colour 
is discharged by dilution with water and by the addition of 
ferrous sulphate, sodium sulphite, and hydrogen peroxide, the con- 


clusion is drawn that the red coloration is due to the presence of - 
a higher oxide of manganese in the slag. 

Further evidence in support of this view is furnished by the 
evolution of chlorine on treatment with hydrochloric acid, and by 
the development of a red solution when a slag, which showed the 
usual bluish-green colour, was mixed with manganese dioxide or 
potassium permanganate prior to its dissolution in sulphuric acid, 
the dioxide or permanganate being added in sufficient amount to 
destroy the reducing substances present in the slag. 

That the red coloration is independent of the other constituents 
of the slag is shown by the fact that a similar coloration is pro- 
duced by a mixture of pure calcium phosphate and manganese 
dioxide. Slags which do not yield red solutions may be made to 
do so by heating them strongly whilst exposed to air. It is there- 
fore probable that the formation of slags giving red solutions is 
due to atmospheric oxidation during slow cooling, and will be 
favoured by a high manganese content, the presence of free lime, 
and the absence of large amounts of ferrous oxide and other 


oxidisable substances. F. B. 


The Reaction between Cobaltous Oxide and Aluminium 
Oxide at High Temperatures. J. Arvin Hepvat (Arkiv. Kem. 
Min. Geol, 1914, 5, No. 16, 1—10).—Fusions of cobaltous oxide and 
alumina in varying proportions have been made at 1100° and 
1300—1400° in the presence of potassium chloride as a flux. 
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When the cobalt oxide is in excess, the resulting product can be 
obtained pure by treatment with water to remove the flux and 
with hydrochloric acid to remove the excess of cobalt oxide. If 
alumina is in excess, the pure product cannot be obtained. 

The results show that at 1100° the blue aluminate, of the com- 
position CoO,A1,0,, is formed. At temperatures above 1100°, a 
hitherto unknown green aluminate, 4CoO,3A1,03, is formed. The 
analytical figures for this green compound are only in approxi- 
mate agreement with the formula given, but the small deviations 
observed may be accounted for by small quantities of cobalt oxide 
remaining dissolved in the compound. 

Neither aluminate was obtained in the form of well-developed 
crystals. The blue compound has D'® 4°37, and the green com- 
pound D!8 4°80. z &. FP. 


Metallo-compounds of Cobalt and Nickel. Spencer UMFREVILLE 
PIcKERING (T., 1915, 107, 942—954).—The present paper deals 
with experiments undertaken to ascertain whether the metals of 
the iron group, cobalt and nickel, form metallo-compounds similar 
to the cupri-compounds (T., 1911, 99, 800; 1910, 98, 1841; 1912, 
101, 176; 1913, 103, 1361). It is shown that both nickel and 
cobalt form compounds closely analogous to the cupri-compounds, 
which are characterised by great solubility and depth of colour, 
and by the fact that the metal is present as a complex anion, 
which migrates to the anode on electrolysis. These compounds 
have beea obtained as double carbonates and citrates, and as 
tartrates, racemates, malates, citrates, and glycerates. These com- 
pounds can all be obtained in solution by: (1) the interaction of 
the respective acids on carbonates of the metals; (2) double de- 
composition between the potassium salt of the acid in question 
and the chloride of the metal; or (3) the action of potassium 
hydroxide on the normal salts. When the solutions are treated 
with alcohol, the metallo-compound is, in most cases, precipitated. 
The colour intensity of solutions of inorganic salts is not affected 
by dilution, except in the case of very concentrated solutions of 
cobalt, but the colour intensity of organic salts decreases on dilu- 
tion. In solution, the metallo-compounds gradually change into 
the corresponding less soluble normal salts, which crystallise out. 
Several cases are found where the compounds can exist in the 
form of jellies, and in the case of nickel the normal salts can also 
exist as jellies. Two metameric forms of normal cobalt racemate 
have been prepared. J. F. S. 


Metallo-compounds in Solution. Spencer UMFRrevILLe PIcKERING 
(T., 1915, 107, 955—959. Compare preceding abstract)—When 
aqueous solutions of metallo-compounds are evaporated, there 
separates either crystals of the normal salt, or a glass consisting 
of the metallo-compound, or both substances. The metallo-com- 
pounds obtained as emulsions are soluble to an almost indefinitely 
large extent, and on evaporation of the solutions thus obtained 
they separate as either a glass or as scales. Both forms are 
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excessively soluble, but often, particularly in the case of the scaly 
_ form, only slowly soluble. The double citrate of copper and 
potassium separates from solution as a clear, blue glass, along 
with white crystal rosettes, and on removing the rosettes, redis- 
solving the glass, and evaporating, both forms are again produced. 
The mixed residue is stable in dry air, but in moist air it 
deliquesces, and all passes over into the crystalline normal salt, 
which then becomes dry. A list of the copper metallo-compounds 
is given, showing the intensity of colour and the nature of the 
deposit on evaporation. Scaly residues were obtained with the 
citrate, malate, and glycerate of nickel, the citrate and glycerate 
of cobalt, and the potassium cobalt citrate; with the exception of 
the glycerates, the whole of these compounds were converted into 
crystals by repeated solution and recrystallisation. J. F. 8. 


The Reaction between Stannic Oxide and Cobaltous Oxide 
at High Temperatures. J. Arvin Hepvau (Arkiv. Kem. Min. Geol., 
1914, 5, No. 18, 1—7).—Mixtures of stannic oxide and cobaltous 
oxide in varying proportions were fused at 1100° and 1300—1400°, 
using potassium chloride as a flux. After removal of the potassium 
chloride by means of water, the stannate formed can be dissolved 
out from any excess of stannic oxide by treatment with warm, 
dilute, hydrochloric acid. Analyses of the solutions thus obtained 
indicate the formation of cobalt orthostannate, Co,SnO, When 
cobalt oxide was in excess, no method of separating it from the 
orthostannate could be found. 

Pure cobalt orthostannate is dark green in colour, and has 
D'8 6°30. It could not be obtained in the form of large crystals. 
If excess of stannic oxide is present in the fusion, the colour 
becomes more and more blue as the dilution with stannic oxide is 
increased. 

Cobalt metastannate, made by precipitation of a solution of 
potassium metastannate with a cobalt salt, is changed into the 
orthostannate on strongly heating; the colour is then a bright, 


greenish-blue, because of the excess of stannic oxide present. 
z. & F. 


Mineralogical Chemistry. 


The Mineralogy of Sweden. III. Gust. Frinx (Arkiv. Kem. 
Min. Geol., 1914, 5, No. 10, 1—273).—An account is given of the 
distribution in Sweden of the following minerals: kobellite, calc 
spar, magnesite, petalite, felspars, enstatite—bronzite—hypersthenes, 
pyroxene, spodumene, wollastonite, pectolite, rhodonite, babing- 
tonite, amphibole, anthophyllite-gedrite, and hornblende. Full 
crystallographic and mineralogical details are given. T. S. P. 
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Enclosures of Anthraxolite in Igneous Rocks in the Crimea. 
V. V. ArsHinov (Jahrb, Min., 1915, i, Ref. 186—187 ; from Petrogr. Inst. 
“* Lithogaea,” Moscow, Publication No. 4, 1914, 1—15).—The name 
anthraxolite is limited to material having the physical characters 
and chemical composition of anthracite, but related genetically to 
the bitumens. It has probably been formed by the oxidation and 
polymerisation of gaseous and liquid hydrocarbons, which have 
arisen as distillation products at the contact of igneous intrusions 
into carbonaceous clay-slates. Such material is found as shining 
black nodules (1—2 cm. diam.) in keratophyre at Cape Parthenit 
(anal. I and II), and in an igneous rock on Mt. Karaiil-chaya, 
near the village of Lemeny (III, IV). The material is insoluble 
in carbon disulphide. 

Hard- 
C. ; . . 4 H,O. Ash. Sp. gr. ness. 
90-22 3- , , 1-20 0-54 1:40 3—3} 


1-35 . 3+: 1:33 0-22 1:38 2-24 


L. J. 8. 


Decomposition of Smaltite and Ldllingite by Oxidation in 
the Air. A. Beurett and Fr. Lorenz (Centr. Min., 1915, 359—373. 
Compare A., 1911, ii, 485, 728, 1094; this vol., 356).—Smaltite 
from Riechelsdorf, Hesse, gave analyses I—III, corresponding 
with the ratios Co: As=1: 2°85, 1: 2°87, and 1: 2°53 respectively. 
When heated in a vacuum up to 600°, arsenic is lost from this 
material, leaving a residue of CoAs. By the slow oxidation of the 
powdered mineral in dilute hydrochloric acid in the presence of 
air, there passes into solution, first, Co,As,, and afterwards CoAs,, 
leaving a residue of CoAs,. 


Co. Ni. Fe. As. Sb. i. Insol. Total. 
10:98 9-79 0-75 77-10 0-47 0- 0-56 100-04 
10-23 10-41 0-78 77-32 0-62 0- 0-13 99-91 
10-88 9-41 2-78 72:97 — 1- 0-58 99-63 
— — 29-05 68-21 1- 1-21 99-79 
— — 28-86 68-38 l- 1-21 99-77 


Léllingite from Reichenstein, in Silesia, gave IV and V, corre- 
sponding with Fe: As=1: 1°83 and 1: 1°85 respectively. In 
dilute hydrochloric acid with air, Fe,As, passes into solution, 
leaving a residue of FeAs. L. J. 8. 


Opal and Associated Minerals from Govt. Kherson. P. 
Griscutscuinsky (Jahrb. Min., 1915, i, Ref. 168; from Mém. Soe. 
Natur. Keev, 1914, 23, 113—115).—A pelikanite-granite near the 
village Novo-Michailovka contains veins of opal 2—3 cm. in thick- 
ness. Analysis I is of milk-white opal, II of yellow opal, and IIT 
of red opal. Under the microscope, particles of opal are seen to 
be enveloped in chalcedony, and to enclose grains of quartz. 
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Analysis IV is of material which has been more completely con- 
verted into chalcedony. 


SiO, ALO; Fe,O;. CaO. MgO. 4H,0O. Total. 
I. 90:58 0-17 0-41 0-22 trace 7-92 99-30 
Il. 91-56 0-31 0-67 0-10 trace 6-68 99-32 


Ill. 90-21 0-25 2-32 0-11 — 7-05 99-94 
a 
IV. 95-30 1-01 — — 3-55 99-86 
L. J. 8. 


Tachhydrite in the Potash-salt Deposits of the Mansfeld 
Basin. P. Kune (Centr. Min., 1915, 11—17, 44—50).—Tachhydrite 
occurs in abundance in the upper carnallite region in the south- 
eastern portion of the basin. It forms an intimate intermixture 
with carnallite, sylvite, and halite. It is of secondary origin, and 
has resulted by the action of magnesium chloride solutions on 
anhydrite. Synthetical experiments show that crystals of 
tachhydrite can take into solid solution small quantities of ferrous 
chloride, but none of ferric chloride. This explains the yellow 
colour of the natural mineral, the ferrous chloride being then 
partly oxidised to hematite. L. J. S. 


Modifications of Witherite when Heated. J. SamoiLov 
(Centr. Min., 1915, 161—163).—The heating curve of witherite and 
of precipitated barium carbonate shows two breaks, one, previously 
observed, at about 800°, and a second, much less pronounced, at 
about 970°. These breaks correspond with a change in state from 
witherite to a-witherite, and from a-witherite to f-witherite. 
These changes are reversible, but, owing to over-cooling, the trans- 
formation temperatures are about 30° lower on the cooling curve. 
Strontianite shows only one transformation temperature, namely, 
at about 875° on the cooling curve. L. 


The Minerals of the St. Kreuz (Alsacs) Mineral-veins. R. 
Kraemer (Jahrb. Min., 1915, i, Ref. 331—333; from Mitt. Geol. 
Landesanstalt Elsass-Lothringen, 1914, 8, 449—509).—A detailed 
account is given of the various mineral species and their para- 
genesis. The following analyses are given of chalybite (1), 


ankerite (II), and pearlspar (III and IV). 


CaCO,. MgCO,. FeCO,. MnCO,. Insol. Total. Sp. gr. 
I. 7:48 7-34 79-83 4-67 1-11 100-43 = =3-63 
II. 40-39 4-32 48-44 2-45 2-39 97-99 3-19 
Ill. 56-58 16:32 26-81 0-19 0-10 100-00 2-77 
IV. 61:70 16-34 20-30 —_ 0-09 98-43 2-99 


Analysis of pitticite gave: 


FeAsO,. Fe,(SO,); Fe(OH); H,0. Total. 
41-23 6-15 25-54 27-08 100-00 
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Aurichalcite from Japan. Takeo Kato (Jahrb. Min., 1915, i, 
Ref. 171; from Journ, Geol. Soc. Tokyo, 1913, 20, 9—11).—Earthy, 
scaly, and acicular aurichalcite lines cavities in brown calamine 
from the Tsuzuragahayama mine in prov. Nagato. D'* 3-274. 
Monoclinic; optical extinction on the clinopinacoid, 4° from the 
c-axis. Analysis gave: 

ZnO. CuO. FeO, Insol. CO, H,O. Moisture. MgO. SO,. 

58-12 17-94 ‘1-46 0-22 12:55 9-44 0-28 trace trace 


L. J. S. 


Phosphorite from the Ural Mountains. V. Tscuirvinsky 
(Jahrb. Min., 1915, i, Ref. 28; from Bull. Soc. Oural. Sci. Nut., 1913, 
32, 105—120).—A phosphorite vein occurs at the contact of 
granite and chlorite-schist near the village of Pachkun, 15 versts 
from the Reshevsk smelter. Near the surface, the material is 
earthy, but at a greater depth it is compact, and sometimes 
brecciated. The following analysis corresponds with Ca,;(PO,). 
82°50, CaF, 4°76, CaCO, 4°84%. 


CaO. Fe,0,;. ALO,. P,O; CO, F. Cl H,O.* Insol. forF. 

50-59 1-84 1-86 37-79 2-13 2-32 trace 2-27 2-05 99:88 

* Hygroscopic water, 0-87 ; water of crystallisation, 1-40 ; loss on ignition, 
484% 

The vein is probably of hydrothermal contact origin, and is 


the first phosphorite deposit of this type met with in Russia. 
L. J. 8. 


Monazite from Bahia, Brazil. J. Unuie (Centr. Min., 1915, 
38—44).—Specimens from Bom Jesus dos Meiras, in the province 
of Bahia, show well-developed crystals of monazite in association 
with pink topaz, emerald, and magnesite. The yellowish-brown 
monazite crystals (? cm. across) present a prismatic habit, owing 
to the predominance of the form v(111); a:b: c=0°9693: 1: 
0°9154; B=76°6’. D5162; hardness, 5. The following analysis, 
agreeing with the formula R/’PQ,, shows an unusually small 
amount of thoria and a predominance of cerium earths (Nd,Og, 
Pr,O,, and La,O,) over the ceria. 


Insol. in 
P,O;. ThO,. Ce,0,. (Nd,Pr,La),0;,. Y,0, CaO. H,SO, H,O Tota'.* 
29-34 0-05 26-06 39-92 2-78 0-41 0-40 0-54 99-5C 


* Also traces of Fe, Mn, Mg. 


Magnesite, occurring as small (1 mm.) rhombohedra intergrown 
with the monazite, gave analysis I; larger (1 cm.), colourless, and 
transparent crystals of magnesite gave IT. 


Rare Insol Mois- 
CoO,. MgO. CaO. FeO. earths. P,O,. in HCl. ture. Totai. 
I. 50-27 46-09 0-28 0-67* 0-45 0-17 1-78 0-06 99-77 
Il. 51-9 474 O7 O85 — — _— — 100-5 
* Partly Fe,O,. 


L. J. S. 
43—2 
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Meerschaum from the Agram Mountains. Fran Tuéan 
(Centr. Min., 1915, 73—77).—A white mineral with a finely fibrous 
structure occurs as small veins in a red, weathered serpentine at 
the village of Oresje gornje. Under the microscope, it is seen to 
be completely crystalline; the fibres extinguish straight, and the 
sign is positive in the direction of their length. D*®=2°02. The 
following analysis agrees with the formula H,Mg.Si,O,9,2H,O. 
Over calcium chloride, the material loses 4°93% water, which is 
reabsorbed from a moist atmosphere. At 88°, the loss of water is 
11°08%, and at 225° 13°15%. 


SiO,. Fe,0, NiO. MgO. H,O(<107°). H,O(>107°). Total. 
53-05 0-97 0-31 23-50 12-02 9-52 99-37 


The material takes up various organic colouring matters, the 


fibres becoming pleochroic as seen under the microscope. 
L. J. 8. 


Petalite from Blba. Propo Comucct (Alti R. Accad. Lincei, 
1915, [v], 24, i, 1141—1146)—Analysis of a sample of petalite 
from Elba gave the following results: 


SiO,  AlO, FeO, Li,O. K,O. Total. 
17-58 1825 058 308 0-83 100-32 


If the ferric oxide is calculated as alumina, these numbers agree 
well with the formula 14S8i0,,2A1,0,,Li,0 or 2(6Si0,,A1,03) + 
28i0,,Li,O, whereas ordinary petalite (from America or Sweden) 
has the formula 88i0,,A1,0;,Li,0 or 6S8i0,,A1,0,+ 2S8i0,,Li,0. 
The author is unable to confirm the supposed isomorphism of 
petalite and spodumene (compare Rammelsberg, “Handbuch der 
Vineralchemie,’ 1875, II., 424). T. H. P. 


Mineralogical Study of Lepidolite from Elba. Prono Comucct 
(dtti R. Accad. Lincei., 1915, (v], 24, i, 1068—1073)..—A sample of 
lepidolite from Elba, D2°842, gave the following results on 
analysis : 

Total, less 

SiO,. Al,O,. Fe,0, TiO,. MnO. K,O. Li0. F. HO. O for F. 

48:05 28-18 2-51 0-16 2:13 7-77 5:27 632 1-65 99-39 


If the ferric oxide is calculated as alumina, the most suitable 
formula for the mineral is 78i0,,3A1,0,,K,0,2Li,0,4F,H,O. 
ee 


Vesuvianite and Hastingsite in the Nepheline-Syenite of 
Almunge, Sweden. Percy Quenset (Centr. Min., 1915, 201—208). 
-—Prismatic crystals of vesuvianite occur as an accessory con- 
stituent in a theralitic nepheline-syenite (called canadite) in the 
umptekite massif of Almunge, near Upsala. Analysis I, by R. 
Mauzelius, gives the ratio RO: R,O,=3°3: 1, instead of the normal 
4:1. Vesuvianite is typically a contact-metamorphic mineral 
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occurring in calcareous rocks, and its presence as an original con- 
stituent in an igneous rock is unusual. 


SiO, TiO, ALO, FeO, FeO. MnO. 
I. 3616 249 17:59 391 180 0-34 
II. 37-49 0-86 10-81 7:53 2514 0-95 


MgO. CaO. K,O. Na. 4H,O._ Total. 


I. 0-81 33-67 0-13 0-86 2-10 99-86 
II. 1-34 9-77 1-91 2-06 2-01 99-86 


A velvet-black amphibole with optical characters similar to those 
of the hastingsite from the nepheline-syenite of Hastings Co., 
Ontario, occurs in the umptekite of Almunge; anal. II, by R. 
Mauzelius. L. J. 8. 


The Water of Stilbite is Ghemically Combined. A. BeuTe.. 
and K. Brascuxe (Centr. Min., 1915, 4—11).—Dehydration experi- 
ments were made with the radiated stilbite from the granite of 
Striegau, in Silesia. Analysis of this material gave: 


SiO,. ALO, CaO. NaO. K,O. 4H,0. Total. 
56-35 1680 7:56 082 058 17:79 99-90 


corresponding with (Ca,Na),K,)O,A1,03,6S8i0,,6-4H,O. In sixty- 
three of the earlier, more trustworthy, analyses, the water varies 
between 5 and 7 molecules, 6H,O being usually given in the text- 
books. Powdered stilbite in an atmosphere saturated with water- 
vapour at 17° absorbs water until it holds 6°95 molecules. The 
formula therefore becomes CaAI,Sip0,,,7H,O. At 17° in a 
vacuum, 6°77% H,O is lost in eighty-seven hours, and over phos- 
phorie oxide 10°92%. In a vacuum at 100° the loss is 14°72%, 
and at 470° the whole of the water is lost, whereas at the ordinary 
atmospheric pressure a red heat is needed to expel all the water. 
After complete dehydration, the material does not reabsorb water. 
Material dehydrated to the extent of 17-00% was maintained in 
equilibrium at various temperatures, ranging from 17° to 380°, in 
a current of air saturated with water-vapour, and it was found 
that the percentage of water remained practically constant through 
definite intervals of temperature, corresponding with fourteen 
different hydrates. The hydration curve shows a series of steps, 
each corresponding with 4H,O in the formula as given above. 
The formula of stilbite is therefore written Ca,Al 481,209,14H,0. 
The dehydration curves (as distinct from the hydration curve now 
given) previously obtained by Rinne and by Friedel are con- 
tinuous. This is explained by the fact that the rate at which 
water is lost depends on the size of the particles, and the cohesion 
of the material thus becomes a factor. L. J. 8. 


The Supposed Existence of Absorbed Water in Crystallised 
Hydrosilicates. A. Beurett and K. Biascnke (Centr. Min., 1915, 
195—200. Compare preceding abstract).—A further discussion of 
the dehydration and hydration curves of hydrated silicates, with 
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criticisms of the conclusions of Rinne, Friedel, and Zambonini. 
The case for the existence of dissolved or absorbed water in 
hydrated silicates is considered as not proved. L. J. 8. 


Exchange cf Bases in Stilbite. A. Beurert and K. BLascnke 
(Centr. Min.. 1915, 142—144).—Powdered stilbite from Striegan, 
Silesia, was shaken in a solution of ammonium chloride at a con- 
stant temperature of 28°. After two and a-half days, 51% of the 
calcium was replaced by an equivalent amount of ammonium, and 
after fifteen days 96%. In an ammoniacal solution of ammonium 
chloride this reaction proceeds more quickly, and after fifteen days 
the whole of the calcium is replaced by ammonium. Ammonia 
does not, however, replace the hydroxyl group. With completely 
dehydrated stilbite there is very little action. L. J. 8. 


Leonhardite and Stilbite from Tiflis. N. Surconov (Jahrb. 
Min., 1915, i, Ref. 184; from Festschrift V. Vernadski, Moskau, 1914, 
247—263).—-Calcite veins in the Sololakskaya Mountain contain 
secondary (or B-) leonhardite, stilbite, and quartz. The leonhardite 
forms opaque, white prisms, D 2°272; analysis I corresponds with 
Ca,A1,Si,0,,,7H,O. The small, colourless crystals of stilbite gave 
II, corresponding with CaA1,Si,0;,,6H,O. 

H,O HO 
SiO, ALO, CaO. Na,O. K,O. (110°). (>110°). Total. 
I. 51-32 23-03 11-72 0-34 trace 1-93 11-76 100-10 
II. 57-80 16-10 8-11 0-73 _— 3-00 14-70 100-44 


L. J. 8. 


Analysis of Keffekilite from the Crimea. H. KAsperovitscu 
(Jahrb. Min., 1915, i, Ref. 27 ; from Festschrift V. Vernadski, Moskau, 
1914, 121—122).—Analjysis of nearly homogeneous material from 
Baktschissarai gave: 


SiO,. Al,O,. Fe,0, FeO. CaQ. MgO. H,O. CO,. Total. 
51-00 16-28 0-92 113 409 541 1979 1:09 99-71 


Deducting 2°4% admixed CaCO,, these results correspond with 
the formula 5°09Si0,,1 R,O3,1°19RO,6°63H,0O. L. J. 8. 


Cordierite. E. A. Wi.rine and Leopotp OpprrnnetMer (Jahrb. 
Min., 1915, i, Ref. 175—181; from Siteungsber Heidelberg. Akad. 
Wiss. Math.-nat, Kl., 1914, Abh. 10, 1—13). LL. Oppenneimer (Verh. 
Heidelberg. Naturh.med. Ver., 1914, 13, 257—302, and Jnaug. Diss. 
Heidelberg, 1914).—Detailed optical determinations for light of wave- 
lengths A—K were made on cordierite from eight different locali- 
ties; the facial and axial pleochroism colours are also given. The 
following new analyses, by M. Dittrich, of some of the materials 
so investigated were made, with especial care in the determina- 
tions of ferrous and ferric iron and water: I, from Haddam, 


MINERALOGICAL CHEMISTRY. li. 645 


Connecticut ; II, Bodenmais, Bavaria; III, Tvedestrand, Norway; 
IV, Orijarvi, Finland. 


H,O H,0 

SiO,. Al,O,. Fe,O,. FeO. MgO. K,O. Na,O. (110°).(>110°). Total. 
I. 48-17 32-53 1:21 663 8-86 0-50 1-39 0-10 1-12 100-51 
Il. 48-58 31-47 1:85 4:90 1068 — 0:35 0-14 1-82 99-79 
III. 49-18 32-28 0-08 4-05 11-25 0-44 0-21 0-27 2-04 99-80 
IV. 49-47 33-18 1:15 4:53 10:80 0-04 0-17 0-04 1-16 100-54 


Also trace of CaO in I, and II.; trace of Li,O in I. and III, 


Various alternative formule are suggested, but that of Farring- 
ton, namely, 10Si0,,4A1,0;,4Mg0,H,O, is the simplest. A _ selec- 
tion of the physical characters (the optical constants those for 
sodium light) of the materials analysed are compared below. 
There is a general relation between these and the percentage of 
iron. 


Fe. 
6-00 
5-10 
3°71 
4°33 


L. J. 8. 


Holmquistite, a Lithium-glaucophane from Utd, Sweden. 
A. Osann (Jahrb. Min., 1915, i, Ref. 173—174; from Sitzwngsber. 
Heidelberg. Akad. Wiss. Math.-nat. Kil., 1913, Abh, 23, 16 pp.).— 
Needles, 2 cm. long and 0°2—0°3 mm. across, of a blue mineral 
occur in a fine-grained, dark grey granulitic rock in the Nyképing 
mine, on the island of Uté. These possess the same optical 
orientation (axial plane (010), c: c=2—3°, 2E=68°56’, negative), 
pleochroism, and cleavage angle (mm/=55°48’) as glaucophane, but 
differ from this in containing some lithia in place of sodium. This 
constituent has probably been derived from the pegmatite veins, 
rich in various lithium minerals, which intersect the crystalline 
schists and their interbedded iron ores. The following analysis, by 
M. Dittrich and L. Hezner, corresponds with the metasilicate 
molecules 13°59 (H,Li,Na,[MgF],K),(Al,Fe),Si,O,. (glaucophane- 
riebeckite molecule), 9°66 (Ht Ne [Mori 13,(ie.Mg) 81,0, 
(arfvedsonite molecule), 1°22 Mg,SisO,. (anthophyllite molecule), 
with an excess of 1°33 SiQ,. 


SiO, TiO, AIO, FeO, FeO. Mgo. 
60-45. trace 7-70 968 438 12-12 


Total, 
less 


H,O H,O 
Na,O. K,O. Li,O. (—110°). (110—1250°). F. OO for F. 
112 054 213 0-09 2-28 0-43 100-74 


L. J. 8. 
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Analytical Chemistry. 


Quantitative Microanalysis. F. Emicn (Monatsh., 1915, 36, 
407—440).—The results of an extended investigation on various 
types of microbalances are given. 

An improved form of the ordinary Nernst balance modified by 
Emich and Donau is described. The telescope in the older instru- 
ment is replaced by a Zeiss microscope. The sensitiveness is then 
0°003 mg., and cannot be increased in this type of instrument, since 
the air currents inside the balance case have too great an influence 
on the zero position. 

Two more sensitive models are described; these have a hori- 
zontal quartz beam, one arm of which functions as an index. A 
small metal case, such as that used by Steele and Grant in their 
vacuum balance, can thus be used. The weighings are accurate 
to 0°0003 mg. and 0°0001 mg. respectively. Quantitative analyses 
(estimations of residue) can thus be performed with 0°1—0°3 mg. 
or 0°03—0°05 mg. of material respectively, and the results are 
accurate to 0°2%. The following are typical of the estimations: 
water of crystallisation in gypsum, platinum in quinoline platini- 
chloride, chromium in guanidine chromate, potassium and sodium 
(as sulphate) in potassium hydrogen tartrate and sodium chloride. 
Various applications of such highly sensitive Nernst balances to 
problems of physiological chemistry are suggested. 

The torsion balance of Hartmann and Braun is very suitable 
for determinations of residue, a few milligrams of substance being 
used. 

A new projection spring balance for demonstration purposes is 
described. 


Apparatus for the Continuous Extraction of a Liquid by 
Another and Heavier Liquid. Isipor Greenwatp (J. Jnd. Eng. 
Chem., 1915, '7, 621).—The apparatus has the form of an ordinary 
Soxhlet, but without the siphon; the latter is replaced by a tube 
extending from the bottom of the cylindrical part of the apparatus 
to about one-half the height of the sidetube. The heavy solvent 
is placed in the apparatus, the liquid to be extracted then added 
until the solvent is forced so far up the connecting tube that it 
nearly flows into the side-tube, an extraction flask containing more 
of the solvent is attached, and the apparatus is connected with a 
reflux apparatus. As the condensed solvent from the latter falls 
through the liquid to be extracted, the solvent collecting below 
the liquid passes gradually up the connecting tube and flows 
down the side-tube into the flask. W. P. 8. 


Modified Pipette. Sipyey Born (J. Ind. Eng. Chem., 1915, 7, 
621).—A glass tap is provided on the upper stem of an ordinary 
pipette ; the part of the stem above the tap is bent downwards and 
then outwards at about the level of the bulb of the pipette. 

W. P. 8. 
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The Specific Absorption of Reagents for Gas Analysis 
R. P. ANDERSON (J. Ind. Eng. Chem., 1915, '7, 587).—The volume of a 
gas which a certain reagent will absorb up to a point at which the 
gas is not completely removed from its mixture with other gases 
may be expressed in c.c. of gas per c.c. of reagent, and this value 
is termed the specific absorbing power, or the specific absorption, 
of the reagent. For instance, the specific absorption at ordinary 
temperature of a certain alkaline pyrogallol solution for oxygen, 
obtained by shaking a mixture of gases containing 21% of oxygen 
with the reagent for three minutes in a Hempel double pipette, 
was found to be 5, that is, the total amount of oxygen absorbed, 
up to the point at which the reagent no longer removed all of 
the oxygen in the time stated, was found to be five times the 
volume of the reagent employed. W. P. &. 


Reagents for Use in Gas Analysis. I. Alkaline Pyrogallol. 
R. P. Anperson (J. Jnd. Eng. Chem., 1915, '7, 587—596).—A solution 
containing 13°6 grams of pyrogallol and 71°5 grams of potassium 
hydroxide per 100 c.c. is recommended for use in absorbing oxygen 
from a mixture of gases. The specific absorption (see preceding 
abstract) of this solution for different conditions is given below; 
the temperature of the reagent was 20—24°, the initial volume of 
the gas sample was 100 c.c., and the volume of the reagent was 
25 c.c. for the first pipette and 185 c.c. for the second. 


In Hempel pipette for use with mercury: 


Number of minutes samples were shaken 1 2 3 4 5 
(a) For gases containing 20-:9% oxygen 27 30 31 — — 
(6) For gases containing 90-0% oxygen 21 24 24 — — 


In Hempel double pipette for liquid reagents: 


(a) For gases containing 20-99% oxygen 25 29 31 — — 
(6) For gases containing 90-:0% oxygen 0 27 30 31 32 


The objection to the use of potassium hydroxide purified by 
alcohol does not appear to be valid; sodium hydroxide cannot be 
substituted for potassium hydroxide in the preparation of the 
reagent. W. P. 8. 


Preparation of Normal Hydrochloric Acid. L. W. WinkiER 
(Zeitsch. angew. Chem., 1915, 28, 264).—The author recommends 
potassium hydrogen carbonate as the standard substance in acidi- 
metry and alkalimetry. The purest commercial salt generally 
contains small quantities of the normal carbonate, and conse- 
quently also of water. In order to obtain it pure and dry, it is 
ground to a fine powder in an agate mortar, and then put to dry 
over calcium chloride in a desiccator filled with carbon dioxide. 
After a few days, it is again powdered, and dried for some days 
more. The dry, pure salt thus obtained can be preserved in 
bottles stoppered with corks covered with tin foil. Experiments 
showed that it is a very satisfactory standard, comparison tests 
being made, using the method of Acree and Brunel (A., 1906, ii, 
703). 
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In making standard hydrochloric acid, it is best to weigh out 
the exact equivalent of the potassium hydrogen carbonate, and 
then titrate this with the acid from which the standard solution 
is to be made. The volume of acid required to neutralise the salt 
is then run out from the same burette into a measuring flask, where 
it can be diluted to the required volume. Errors of burettes and 
pipettes are thus eliminated. T. S. P. 


Apparatus for the Estimation of Sulphur in Gas. E. R. 
Weaver and J. D. Eowarps (J. Ind. Eng. Chem., 1915, 7, 620—621). 
—The combustion chamber of the apparatus consists of a glass 
tube 360 mm. in length and 25 mm. in diameter; a porcelain 
burner tube passes through a stopper at the lower end of the com- 
bustion chamber, and the gas is ignited by means of a pair of 
platinum terminals placed above the burner, and forming a spark- 
gap. Air, passed previously over soda-lime, is admitted to the 
burner just below the gas jet, and a secondary supply of air is 
introduced into the lower part of the combustion chamber. The 
combustion gases are withdrawn from the top of the chamber and 
conducted through a series of absorption vessels. W. P. §&. 


Estimation of Sulphates in Water by Benzidine Hydro- 
chloride. F. W. Bruckmiier (J. Ind. Eng. Chem., 1915, 7, 
600—602).—The benzidine method (A., 1903, ii, 572, 691; 1907, 
ii, 196) was found to be trustworthy, the results obtained agree- 


ing closely with those found by precipitation with barium chloride. 
W. P. S. 


Estimation of Ammonia by the Boric Acid Method. 
FERDINAND Priz (Chem. Zentr., 1915, i, 1280; from Zeitsch. landw. 
Vers.-Wesen. Osterr., 1915, 18, 55—57).—The boric acid method 
described by Winkler (A., 1913, ii, 527) for the titration of 
ammonia is more complicated than the usual method used for the 
purpose (absorption of the ammonia in hydrochloric or sulphuric 
acid). W. PF. &. 


A Simple Clinical Method for the Estimation of Ammonia 
in Urine. A. A. Bonnema (Chem. Zeit., 1915, 39, 519).—Incomplete 
expulsion of ammonia from an aqueous medium by boiling with 
alkali, and danger of the hydrolysis of carbamide during this 
process, are avoided by distilling a mixture of urine (10 c.c.) and 
absolute alcohol free from aldehyde (30 ¢.c.) with about 0°5 gram 
of calcium oxide. Thirty c.c. are collected in 10 c.c. W/10- 
sulphuric acid, and, after dilution with water, the distillate is 
titrated with alkali, using p-nitrophenol as indicator. Estimation 
of ammonia present as amino-acids is obtained by difference 
between free ammonia as found by the above method, and total 
ammonia and amino-acids as found by a modification of Henriques 
and Sérensen’s formol method, whereby the urine (1 vol.), diluted 
with water (3 vols.) and neutralised to phenolphthalein, is treated 
with formaldehyde solution (1 vol.) and again neutralised, the 
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amount of alkali required for this being a measure of the ammonia 
and amino-acid ammonia present. Previous purification of the 
urine with barium chloride and baryta water is not necessary. 

G. F. M. 


E-timation of Phosphorus in Biological Material and the 
Standardisation of Solutions of Molybdenum. A. E. Taytor 
and ©. W. Mitrer (J. Biol. Chem., 1915, 21, 255—262).—The 
method, previously described by the authors (A., 1914, ii, 675) 
for the estimation of small quantities of phosphate by precipitation 
as yellow phosphomolybdate and subsequent titration, gives some- 
what too high results, owing to the inclusion of molybdic oxide in 
the precipitate. The errors due to this source are diminished if 
the precipitation is carried out in the presence of nitric acid 
instead of sulphuric acid, originally recommended, and may be 
almost entirely avoided if only a slight excess of ammonium 
molybdate is employed. Full details of the method are given. 

Raper’s method (this vol., ii, 66) for the determination of small 
amounts of phosphate appears to be more accurate than the colori- 
metric method described by the authors (loc. cit.), but where great 
accuracy is of no special advantage, the latter method is to be 
preferred, on account of its greater rapidity. The colorimetric 
determination involves the use of standard solutions of molyb- 
denum trioxide; a large number of methods for estimating the 
trioxide were investigated, the most satisfactory one being pre- 
cipitation as lead molybdate in the manner described by Raper. 

F. B. 


Colorimetric Estimation of Phosphorus in Soil Extracts. 
©. E. Minrar and F, A. Ganever (J. Ind. Eng. Chem., 1915, 7, 619). 
—The Veitch method as modified by Schreiner and Brown (A., 
1905, ii, 117) yields trustworthy results when applied to the esti- 
mation of phosphorus in soil extracts, but the reagents used must 
be as pure as possible; a small correction is necessary for the 
slight coloration yielded by the reagents in the absence of phos- 
phorie acid. W. P. S. 


Estimation of Arsenic in Organic Secretions and 
Tissues. Petrer Kuason (Arkiv. Kem. Min. Geol., 1914, 5, 
No. 9, 1—10).—The author points out that nitric acid is the only 
easily volatile mineral acid which is readily obtained free from 
arsenic ; all that is necessary is to distil it gently from a tubulated 
retort. Oxidation of the organic matter containing arsenic is then 
carried out as follows, urine and sweat being the organic liquids 
dealt with by the author. A litre of urine, to which has been 
added 100 c.c. of the pure nitric acid, is evaporated to dryness on 
the water-bath. The residue is again evaporated with 50 c.c. of 
nitric acid, and then dissolved in a further 100 c.c. of acid, when 
more or less sodium chloride separates. The solution is poured 
into a separating funnel opening into a quartz glass distilling flask 
partly filled with small lumps of quartz or of pure felspar porce- 
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lain. The flask is heated in a bath of strong sulphuric acid, and 
when the temperature is 270°, the solution is gradually dropped 
on to the quartz lumps, the temperature not being allowed to fall 
below 250°. The sodium chloride is washed twice, each time with 
25 c.c. of nitric acid, the acid then being run into the flask, as 
described above. When all the acid has distilled from the flask, 
pure nitric acid is run in if the quartz lumps appear dark from 
separated carbon until the carbon is completely oxidised. The 
contents of the flask are then dissolved in warm water containing 
a little nitric acid, and the solution evaporated to dryness on the 
water-bath. The residue, which should be snow-white, and consists 
chiefly of sodium chloride and ammonium nitrate, is then heated 
at 130° until no more acid vapours are evolved, after which it is 
dissolved in water and filtered. 

The arsenic in the filtrate can then be estimated in the usual 
ways, the method used by the author depending on precipitation 
of the sulphide by means of thioacetic acid, solution of the 
sulphide, and electrolytic reduction of the solution to give arsine, 
and hence arsenic mirrors. If the mirror contains at least 0°01 mg. 
of arsenic, it is best estimated by direct weighing with a micro- 
balance. 

Investigations have shown that there is no necessary connexion 
between “ arsenic-sickness ” and the amount of arsenic in the urine 
or sweat. As a matter of fact, there was less arsenic in the urine 
from persons suffering from arsenic poisoning than in that from 
other persons, whether they were fed on a flesh or vegetable diet. 

T. S. P. 


A Rapid and Exact Process for the Estimation of Carbon in 
Iron and Iron Alloys. Ernst Szisz (Chem. Zeit., 1915, 39, 
482—484).—A simpler apparatus than that hitherto used for the 
combustion of iron (A., 1913, ii, 621) is described. An electric 
furnace replaces the original combustion apparatus, and the general 
arrangement of the oxygen-purifying tubes, the furnace, and the 
gas burette for the measurement of the carbon dioxide is described 
and figured in detail. The iron or steel shavings are mixed with 
a mixture of equal parts of copper and aluminium oxides, and 
with a furnace temperature of 1000—1100° combustion is complete 
in two minutes. The gases are then drawn over into the burette, 
which is charged with 10% sulphuric acid instead of mercury, as 
previously recommended. For ferrochrome, a higher temperature 
than that obtainable with an ordinary electric furnace is required, 
and the previously described expensive platinum apparatus is 
necessary. G. F. M. 


Estimation of Silver in Organic Preparations. F. Leamann 
(Arch. Pharm., 1915, 253, 42—46).—The author has made a critical 
examination of the newer methods (1912—1914) for the estima- 
tion of silver in pharmaceutical preparations. The chief considera- 
tion is the rapid destruction of the organic matter, and the follow- 
ing procedure is recommended. The substance (0°2—1°0 gram, 
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according to the silver content) is dissolved in 10 c.c. of water, 
mixed with 10 c.c. of concentrated sulphuric acid, and then 2 grams 
(or more) of finely powdered potassium permanganate are gradu- 
ally added, and the mixture is left for fifteen minutes. If the 
substance is free from chlorine, the mixture is then diluted with 
50 c.c. of water, and ferrous sulphate is added until the solution 
is clear, when the silver is titrated by a thiocyanate solution. If 
the preparation contains chlorine, the mixture is concentrated until 
fumes of sulphuric acid are evolved, when the estimation is com- 
pleted as above. J.C. W. 


Analysis of Alkaline Earth Metals. C. Reicnarp (Pharm. 
Ze tr-h., 1915, 56, 329—331).—Calcium, strontium, and barium 
carbonates, precipitated together in the usual way, are dried and 
ignited over a blast-flame. A portion of the resulting oxides is 
shaken with water, the mixture filtered, and the clear filtrate 
heated to boiling; a turbidity indicates the presence of calcium, 
whilst strontium and barium may be present if the solution re- 
mains clear. The remainder of the oxides is then boiled for some 
time with water and filtered. An insoluble residue remains if 
calcium is present. The filtrate is evaporated to dryness, the resi- 
due converted into chlorides, and dried. If the chlorides are 
deliquescent, strontium is present; barium chloride remains un- 
altered when exposed to a moist atmosphere. In cases where the 
chlorides are deliquescent, the mass is extracted with alcohol; 
barium chloride is not dissolved. W. P.S. 


Method for the Volumetric Estimation of Lead. Frank 
Doveras Mixes (T., 1915, 10'7, 988—1004).—In the method proposed 
the lead is precipitated as sulphate; this is converted into sulphide, 
and the liberated acid is titrated, its quantity being a measure of 
the amount of lead present. The mixture of lead sulphate and 
sulphuric acid (about 3 c.c.), produced by evaporation to the point 
at which white fumes are evolved, is cooled, diluted with 50 c.c. 
of water, the lead sulphate collected on a filter, and washed first 
with 5% sulphuric acid and then with dilute alcohol. The filter- 
paper, together with the precipitate, is then transferred to a flask, 
saturated sodium sulphide solution is added (10 c.c. for each 
0°'l gram of lead), the upper part of the flask is heated with a 
flame, and the flask is closed with a rubber stopper. The contents 
are shaken, and maintained at about 50° for twenty minutes, then 
cooled, filtered through a paper-pulp filter, and the filter is washed 
with water. The filtrate is boiled for two minutes to expel 
hydrogen sulphide, and then titrated with V/10-sodium hydroxide 
solution, using methyl-red as indicator. When the lead sulphate 
is mixed with calcium sulphate or other finely-divided, insoluble 
matter, the washing with dilute alcohol may be omitted ; the lead 
sulphate i is converted into sulphide immediately after the washing 
with 5% sulphuric acid. The results thus obtained are slightly too 
high, owing to the amount of acid remaining in the filter-paper, 
but the error does not usually exceed 1 part in 250. The presence 
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of copper or barium does not interfere with the method, but when 
barium is present, the lead sulphate should be dissolved in boiling 
sodium hydroxide solution; after cooling, the lead sulphate is re- 
covered by the addition of sulphuric acid. When iron is present, 
the lead sulphate is always contaminated with a ferric salt; the 
latter may be removed by dissolving the washed lead sulphate in 
a mixture of 15 c.c. of hydrochloric acid and 10 c.c. of water, add- 
ing 5 c.c. of sulphuric acid, and evaporating the mixture until 
white fumes are given off; the addition of 10 c.c. of sulphuric 
acid for the precipitation of the lead sulphate prevents the pre- 
cipitation of basic bismuth sulphate should this metal be present. 
The method may be applied to the estimation of lead in ores; the 


results obtained agree within 0°2% with those found gravimetric- 
ally. W. P. &. 


Electroanalysis of Copper without Platinum Electrodes. 
J. GuzuAn Carrancia and J. Sanz Utzurrum (Anal. Fis. Quim., 1915, 
13, 289—293).—The use of platinum electrodes in the analysis 
of copper can be obviated by employing a copper cathode and an 
anode of steel wire. A. J. W. 


Improved Method for the Detection of Cobalt by means 
of a-Nitroso-8-naphthol. F. W. Arack (J. Soc. Chem. Ind., 1915, 
34, 641—643)—A solution of the sodium salt of a-nitroso-B- 
naphthol provides a more delicate reagent for cobalt than the 
acetic acid solution hitherto used. The reagent is prepared by 
boiling 0°1 gram of a-nitroso-8-naphthol with 20 c.c. of water and 
1 c.c. of dilute sodium hydroxide solution, filtering, and diluting to 
200 c.c. As little as one part of cobalt in a million may be 
detected by adding 1 c.c. of the reagent and 1 c.c. of ammonium 
chloride solution to the neutral or slightly alkaline solution under 
examination, when a claret coloration or a red precipitate, un- 
affected by acidifying with sulphuric acid, is produced. The test 
is not affected by the presence of zinc or manganese, and although 
large amounts of nickel interfere with the intensity of the colora- 
tion, they do not prevent the detection of cobalt. In presence 
of very large quantities of nickel, it is recommended to reduce 
the concentration by partial precipitation with dimethylglyoxime. 


Reduction of Copper Oxide in Alcohol Vapour in Reducing 
Sugar Hstimations and Copper Analysis. A. WEDDERBURN 
(J. Ind. Fag. Chem., 1915, 7, 610—611).—Cuprous and cupric oxides 
are readily reduced to metallic copper by hot alcohol vapour. 
The oxide is collected on an alundum crucible, washed, and ignited 
to destroy any traces of organic substances. While still hot, the 
crucible is transferred to a beaker containing a small quantity of 
boiling alcohol, the crucible being placed on a small tripod so that 
it does not touch the liquid. The beaker is covered, and the 
crucible and its contents left in contact with the alcohol vapour 
for about four minutes; the crucible is then cooled in a desiccator, 


and weighed. W. P. 8. 
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Estimation of Blood-Sugar in Small Quantities of Blood. 
W. Wotrr (Chem. Zentr., 1915, i, 1185; from Deutsch. med. Woch., 
1915, 41, 6—8).—Bang’s method (A., 1907, ii, 136; 1908, ii, 235; 
1910, ii, 163) is to be preferred to that proposed by Kowarsky ; 
the former method is more rapid and trustworthy, and requires 
only a very small quantity of the blood. W. P.S. 


The Indicator in Pyroligneous Acid. J. M. Jonuin (J. Ind. 
Eng. Chem., 1915, '7, 596).—When pyroligneous acid is neutralised 
with milk-of-lime, the end-point of the reaction is denoted by the 
production of a wine-red coloration. It is probable that pyro- 
ligneous acid contains volatile esters of pyrogallol, and that these, 
in neutral solution, give a coloration with the traces of iron salts 
present in ordinary milk-of-lime. If the latter is prepared from 
pure calcium oxide, it does not yield a coloration with pyro- 
ligneous acid, but the red coloration is obtained if traces of ferric 
salts are added previously. W. P. S. 


_ Compounds Occurring in Commercial Calcium Acetate. 
Ake Berou (Arkiv. Kem. Min. Geol., 1914, 5, No. 14, 1—15).—The 
author finds that Stillwell’s method (A., 1904, ii, 374) for the 
estimation of calcium acetate gives results which agree excellently 
with that adopted by the Farbenfabriken vorm. Friedr. Bayer & 
Co., Elberfeld, in which the calcium acetate is distilled with phos- 
phoric acid in a current of air free from carbon dioxide. 

Three processes have been investigated for the estimation of 
acids other than acetic present in the distillate obtained by Still- 
well’s method, namely, oxidation with potassium permanganate, 
mercuric oxide, and hydrogen peroxide. The first two methods 
are well known, but oxidation with hydrogen peroxide has not 
been used before. It is shown that in the presence of platinised 
platinum, oxidation of formic acid takes place readily, whereas 
acetic, propionic, and butyric acids are not affected. 

Comparison of the results obtained by the various methods with 
different samples of calcium acetate shows that the mercuric oxide 
method gives the highest results for formic acid, whilst hydrogen 
peroxide gives the lowest results in most cases. z. & P. 


Estimation of Hydrocyanic Acid and Benzaldehyde in 
Kirsch Liqueur. J. Gorse (J. Pharm. Chim., 1915, [vii], 12, 
44-56).—The French official method for the estimation of hydro- 
cyanic acid and benzaldehyde in liqueurs is considered to be un- 
trustworthy, owing to the fact that too small a quantity of alkali 
hydroxide is used to fix the hydrocyanic acid during the distilla- 
tion of the benzaldehyde, and also because of the wrong conditions 
under which the latter constituent is precipitated and separated 
in the form of its phenylhydrazone. The following modification 
of the method is recommended. Two hundred ec.c. of the liqueur 
are treated with 1 c.c. of sodium hydroxide solution (D 1°32—1°36), 
and distilled until 175 c.c. of distillate (A) have been collected. 
The contents of the distillation flask are now cooled, 50 c.c. of 
10% sulphuric acid are added slowly, and the mixture is again 
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distilled, 50 c.c. of distillate (B) being collected in a receiver con- 
taining 5 c.c. of ammonia. The distillate (A) is treated with 
5 c.c. of phenylhydrazine reagent (prepared by dissolving 1 gram 
of phenylhydrazine in a mixture consisting of 4 c.c. of glacial 
acetic acid, 2 grams of sodium acetate, and 20 c.c. of water, then 
adding 1 c.c. of sodium hydrogen sulphite solution, and filtering 
the whole mixture), diluted to 200 c.c., and 75 c.c. are distilled 
over and added to the distillate (B); the residual solution in the 
distillation flask is then heated on a water-bath for two hours 
(compare A., 1906, ii, 312), the flask being closed. After cooling, 
the precipitated benzaldehydephenylhydrazone is collected on a 
filter, washed with water, dissolved by pouring alcohol and ether 
on the filter, the alcohol-ether solution is evaporated, and the 
residue weighed ; its weight multiplied by 2°7 gives mg. of benz- 
aldehyde in 1 litre of the liqueur. The distillate (B) is treated 
with 1 c.c. of 10% potassium iodide solution, and then titrated with 
N/20-silver nitrate solution until a permanent opalescence is 
obtained; the number of c.c. of silver nitrate solution required, 
multiplied by 13°5, gives the mg. of hydrocyanic acid present per 
litre of liqueur. Three genuine samples of kirsch liqueur examined 
contained from 17°6 to 35°8 mg. of hydrocyanic acid, and from 
29°7 to 37°3 mg. of benzaldehyde, per litre. W. P. S. 


Action of Formaldebyde on Alcohols in Presence of 
Concentrated Sulphuric Acid. J. Buraczewski and W. Marrsko 
(Chem. Zentr., 1914, ii, 616 ; from Oesterr. Chem. Zeit., 1914, [ii], 17, 
130—131).—Addition of formaldehyde to a mixture of concen- 
trated sulphuric acid and ethyl alcohol causes an intense colora- 
tion, which increases on warming. After boiling, the addition of 
water precipitates considerable quantities of greenish-black, solid 
substance. In presence of much water, the coloration only appears 
on boiling. With higher alcohols, an intense coloration is pro- 
duced with still greater readiness, and this observation has been 
adapted by the authors to the estimation of fusel oil in raw spirit. 
The addition of 4—,';% of fusel oil produces a distinct colour 
change. Perfectly pure methyl alcohol behaves in the same way 
as ethyl alcohol, but ordinary specimens are coloured on the addi- 
tion of sulphuric acid alone, sufficient formaldehyde being already 
present as impurity in the alcohol. The precipitates obtained on 
dilution with water are coloured yellowish-brown by ammonia ; 
they are almost insoluble in pure water, but soluble in carbon 
disulphide. G. F. M. 


Estimation of Urea in Small Quantities of Blood. A. Haun 
(Chem. Zentr., 1915, i, 1230—1231; from Deutsch. med. Woch., 1915, 
41, 134—136)—The urease method (this vol., ii, 599) may be 
simplified as follows. One c.c. of the serum is placed in a 50 c.c. 
flask, diluted with 20 c.c. of water, a small quantity of the dry 
enzyme and three drops of toluene are added, and the flask is 
closed with a stopper. A similar mixture, but without the enzyme, 
is prepared in another flask. After ten hours, the mixtures are 
each treated with 20 c.c. of V/100-hydrochloric acid, 0°5 c.c. of 
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5% potassium iodate solution, and a crystal of potassium iodide; 
20 c.c. of N/100-thiosulphate solution are then added to each 
mixture, and the excess of thiosulphate titrated with V /100-iodine 
solution. The difference in the quantity of the iodine solution 
required for the two titrations, multiplied by 0°0003, gives the 
amount of urea in 1 c.c. of the serum. For the estimation of urea 
in urine, 1 c.c. of the latter is diluted in a flask with 10 c.c. of 
water, two drops of methyl-orange solution are added, and the 
solution is titrated with V/10-hydrochloric acid until the indicator 
shows an orange-yellow (not red) colour; a small quantity of the 
dry enzyme and three drops of toluene are then added, the flask 
is closed, and, after twenty-four hours, the mixture is titrated with 
N /10-hydrochloric acid. VW. P. &. 


Hematoxylin as an Indicator in the Titration of Alkaloids, 
and the Determination of the Alkaloid Content of Cinchona 
Bark. G. Frericus and E. Mannnem (Arch. Pharm., 1915, 253, 
117—135).—Many workers have found that the method described 
in the German Pharmacopeia for the estimation of alkaloids is 
unsuitable. The process consists, roughly, in dissolving the bases 
from the chloroform and ether extract with an excess of 0°1N- 
hydrochloric acid, and titrating the excess with 0°11-potassium 
hydroxide until the yellow colour given by a grain of “hema- 
toxylin” changes to bluish-violet. The authors have found that 
many of the difficulties are due to the oxidation of the dye in 
alkaline solution to hematein, which it is that gives the yellow 
and blue colours. Even if a solution of the dye containing 
hematein is employed as the indicator, the results are inconsistent, 
for the alkaloid interferes with the end-point. 

The direct titration with 0°1N-hydrochloric acid is trustworthy, 
and is recommended in the Swiss Pharmacopeia. The alkaloid is 
dissolved in 10 c.c. of alcohol, mixed with three drops of 1% 
hematoxylin and 10 c.c. of water, and titrated until the blue 
colour changes to brownish-red, when a further 50 c.c. of water 
are added. The colour again becomes blue, and the acid is now 
run in until a sharp change to yellow takes place. 

The authors also criticise the official process for the valuation of 


cinchona bark, and propose a much simpler modification. 
J.C. W. 


[Detection of Indican.] Apotr JotiEs (Montash, 1915, 36, 
457—470).—See this vol., i, 838. 


Estimation of Acid and of Alkaline Substances in Mineral 
Soils. A. Srurzer and W. Haupt (J. Zandw., 1915, 63, 33—45).— 
In estimating acidity the following method, based on Baumann and 
Gully’s qualitative test (Naturw. Zeitsch. Land. Forstwirts, 1908, 1) is 
employed. The soil, dried at 100° (40 grams), is treated with 
59 cc. each of solutions containing, respectively, 120 grams of 
potassium iodide per litre and 5 grams of potassium iodate per litre 
(prepared with water previously boiled), and shaken for fifteen 
minutes, after which 300 c.c. of water, which has been boiled and 
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cooled to 17—20°, are added. After being well shaken, the liquid 
is filtered through asbestos (not filter-paper, which absorbs some of 
the iodine), rejecting the first 50 c.c., and titrated with 0°01N-thio- 
sulphate solution, after adding freshly prepared, thin starch solu- 
tion. One c.c. of thiosulphate solution =0°00001 gram of hydrogen, 
or 0°00049 gram H,SQ,. 

Soils containing particles of calcium carbonate may contain acid 
silicates, organic acids, and acid colloids, so that roots of plants 
are in contact with acids. One soil, containing more than 1% of 
calcium carbonate, contained 0°014% of acid. 

In estimating alkalinity, the soil (40 grams) is treated with 
400 c.c. of water, previously boiled and cooled to 17—20°, shaken 
for thirty minutes, and filtered through a large double filter. To 
300 c.c. of clear filtrate, thin starch solution is added, and then 
25 c.c. of the potassium iodide and iodate solutions. It is then 
treated with 25 c.c. of 0°01N-sulphuric acid, and titrated with 
0°01N-thiosulphate until the blue colour disappears. 

N. H. J. M. 


Analysis of Soils containing Pyrites. V. Ropt (Chem. Zenir., 
1915, i, 1224—1225; from Gesundheitsingenieur, 1915, 38, 10).—The 
following procedure is recommended: 100 grams of the soil are 
extracted with boiling water, and the iron (A) is estimated in the 
aqueous solution. Another portion of 100 grams of the soil is 
digested for thirty minutes on a water-bath with hot, dilute hydro- 
chloric acid (1: 3), then boiled for a short time, and the mixture is 
filtered; the filtrate is evaporated with the addition of chloric 
acid, and the sulphuric acid (B) estimated in the residue obtained. 
The portion of the soil insoluble in dilute hydrochloric acid is then 
rinsed into a beaker with dilute nitric acid (1: 3), bromine water 
is added, the mixture heated on a water-bath, filtered, and the 
filtrate divided into two equal portions. One of these portions is 
evaporated to dryness with the addition of nitric acid, the residue 
is treated with concentrated hydrochloric acid, the solution filtered, 
and the iron precipitated as ferric hydroxide ; the latter is collected, 
washed, dissolved in hydrochloric acid, the solution evaporated, 
and the quantity of iron (C) estimated iodometrically. The other 
portion of the filtrate is treated with hydrochloric acid and chloric 
acid, evaporated, and the sulphuric acid (J) estimated by pre- 
cipitation as barium sulphate. For the estimation of free sulphur 
(#), 100 grams of the soil are extracted with hydrochloric acid, 
the insoluble portion is separated and dried over sulphuric acid 
under reduced pressure, and then extracted with carbon 
disulphide; after the solvent has been removed from the extract, 
the residue is treated with magnesium oxide and a small quantity 
of dilute nitric acid, then oxidised by heating with concentrated 
nitric acid, and the resulting sulphuric acid precipitated, and 
weighed as barium sulphate. The amount of pyrites in the sample 
is calculated from the quantity of iron (C) and that of the sulphur 
(D) after the latter value has been corrected for the quantity of 
free sulphur present. W. P. 8. 
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A Spectrum Associated with Carbon in Relation to the 
Wolf-Rayet Stars. ‘T'nomas R. Merton (Proc. Roy. Soc., 1915, 
| A ], 91, 498—503).—By passing heavy condensed discharges 
through vacuum tubes containing hydrogen at moderately low 
pressure, and provided with graphite or carbon electrodes, a 
spectrum is obtained the lines of which are apparently coincident 
with some of the most conspicuous lines in the spectra of the 
Wolf-Rayet stars. It is not claimed that the identity of the spectra 
has been completely established, but the results warrant the sug- 
gestion that the origin of the Wolf-Rayet lines in question is the 
same as that of the vacuum-tube spectrum which is described by 
the author. H. M. D. 


Ionisation Potentials of Mercury, Cadmium and Zinc, and the 
Single- and Many-lined Spectra of these Elements. J. ©. 
McLennan and J. P. Henperson (Proc. Roy. Soc., 1915, [A], 91, 
485—491).—According to Franck and Hertz (A., 1914, ii, 515), 
the ionising potential of mercury vapour is 4°9 volts. When the 
heated vapour is traversed by electrons the energy of which is 
somewhat greater than this limiting value, it is found that the 
single-line spectrum A 2536°72 is emitted. According to thie 
quantum theory, the above potential corresponds almost exactly 
with the frequency of this spectral line. 

The authors find that the vapours of cadmium and zinc can also 
be stimulated to the emission of single-line spectra when traversed 
by electrons possessing the requisite amount of energy. The wave- 
length of the cadmium line is 4 3260°17, and that of the zinc line 
\3075'99. The minimum ionisation potentials, calculated from 
the corresponding frequencies by application of the quantum 
theory, are 3°74 and 3°96 volts respectively. 

No attempt has been made to determine these minimum poten- 
tials experimentally, but it has been found that the single-line 
spectra are not obtained if the arcing potential exceeds 12°5 volts 
for mereury, 11°85 volts for zinc, and 15°3 volts for cadmium. If 
these values are exceeded, the many-lined spectra are obtained. 

It is supposed that the minimum ionisation potentials (4°9, 3°96, 
and 3°74) represent the amounts which are required to remove a 
single electron from the atoms of mercury, zinc, and cadmium re- 
spectively, and that the minima corresponding with the emission 
of the many-lined spectra afford a measure of the energy required 
to remove the outer ring of electrons from the atoms of the three 
elements. It would seem possible to correlate the different spectra 
with disturbances in definite portions of the atom. H. M. D. 
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Comparison of the Arc and Spark Spectra of Nickel pro- 
duced under Pressure ; with a Note on the Influence of Tem- 
perature and Density Gradients on the Displacements of 
Spectrum Lines. W. Grorrrey Durrietp (Phil. Mag., 1915, [vil], 
80, 385—394).—The results obtained in the author's investigation 
of the influence of pressure on the arc spectrum of nickel (this vol., 
ii, 298) are compared with those obtained by Bilham (A., 1914, 
ii, 786), who examined the effect of pressure on the spark spectrum 
of the metal. Accepting the classification of the lines given by 
Bilham, the comparison shows (a) that the displacements per 
atmosphere of reversed lines are smaller for the spark than for 
the arc spectrum; (b) that for unreversed lines the displacements 
per atmosphere are appreciably the same for the two types of 
spectrum. The pressure range involved in the comparison is 
limited to»-1—10 atmospheres. 

The author inclines to the view that the differences between the 
are and spark displacements are due to the differences in the posi- 
tions of the absorption lines upon bright lines the displacements 
of which are nearly, if not exactly, the same, whether produced in 
the are or spark discharge. The difference in the displacements 
of the reversed parts of lines in the two spectra is due to the fact 
that the density and temperature gradients are different in the 
two types of discharge. H. M. D. 


The High-frequency Spectrum of Tungsten. James BarRNEs 
(Phil. Mag., 1915, [vi], 30, 368—370).—Photographs of the spectrum 
of the X-rays coming from a Coolidge tube with a tungsten anti- 
cathode show that the “JZ” series contains lines of wave-length 
A108=1°477, 1°312, 1°296, 1°277, 1°258, 1°113, and 1°:082 cm. The 
first line corresponds with the a-line referred to by Moseley (A., 
1914, ii, 326). A1°296 and A1°258 fill exactly the gaps in the 
curves plotted from the B- and y-lines of the Z series for the 
elements from zirconium to gold. A1°277 is supposed to represent 
the ¢-radiation. For the remaining three lines there are as yet 
no analogues in the spectra of other elements. 

According to the relation v=C(N —1)*, where v is the frequency, 
(a constant, and W the atomic number, the wave-length of the 
a-line of the “XK” series should be A108=0°22. The photographs 
show no signs of this line, but there is evidence of a more or less 
continuous spectrum in this region. H. M. D. 


The Rotatory Dispersion of Potassium [Irido-oxalate. 
Georcrs Brunat (Bull. Soc. chim., 1915, [iv], 17, 223—227. Com- 
pare this vol., ii, 302).—Solutions of active potassium irido-oxalates 
exhibit the phenomena of abnormal rotatory dispersion and 
circular dichroism. The author has measured the ellipticity and 
rotation produced by a 2% solution of potassium d-irido-oxalate, 
K;Ir(C,0,)3,2H,O, between A=695 pu and 4394p. The rotatory 
dispersion is considerable in the yellow and green portions of the 
spectrum, the rotation reaching a maximum, [a]=300° at 
\=495 uu, at the commencement of the absorption band, and 
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becoming zero in the violet in the interior of this band at 
\=455 up. The dichroism, which is zero in the red, increases 
slowly, and reaches a maximum in the violet at about the same 
wave-length, where the rotation is zero. These results confirm the 
generality of the phenomena of abnormal rotatory dispersion and 
circular dichroism in the neighbourhood of absorption bands, and 
also show the complete analogy of the dissymmetry of structure of 
an active medium arising from the presence of an asymmetric 
carbon atom or of an asymmetric iridium atom. W. G. 


Fluorescence and Resonance of Sodium Vapour. II. (Hov.) 
R. J. Strutt (Proc. Roy. Soc., 1915, [A], 91, 511—523. Compare this 
vol., ii, 399).—Further experiments relating to the phenomena of 
resonance radiation in sodium are described. It has already been 
shown that the D-line, when allowed to fall on sodium vapour, 
gives rise to a lateral re-emission of light of the same wave-length. 
Whether stimulation of the vapour by a higher member of the 
principal series would give rise to the emission of the D-line (the 
first member of the series) is the particular question which has been 
investigated in this paper. 

The experimental work has been facilitated by the use of a 
quartz sodium are lamp, which gives a brilliant sodium spectruin. 
By the use of this lamp, it was found that eight lines of the 
principal series were obtained with half an hour’s exposure on a 
small quartz spectrograph. The resonance radiation due to the 
D-line is also shown incomparably better than with any form of 
salted flame. The advantage lies, not only in the brilliancy, but 
also in the narrowness of the line. 

The results obtained show that the stimulation of sodium vapour 
by the second member of the principal series of lines (A 3303) gives 
rise to the lateral emission of the D-line. Ultra-violet light dees 
not, in general, produce this effect, which may therefore be 
definitely ascribed to the sodium line. Stimulation by A 3303 does 
not give rise to any observable resonance radiation of the same 
wave-length nor to any emission of the subordinate series lines. 

By the use of the zinc arc, it has been found possible to stimu- 
late sodium vapour by the less refrangible component of the 
doublet which A 3303 represents. In these circumstances, not one 
only, but both of the D-lines, are emitted in about equal intensity. 
This result is remarkable in that Wood and Dunoyer (Phil. May., 
1914, [vi], 27, 1018) found that stimulation by D, was unable to 
excite Dj. H. M. D. 


The Natural Optical Activity of Liquids and Gases. M. 
Born (Physikal. Zeitsch., 1915, 16, 251—258).—A theoretical paper in 
which the question of the possibility of explaining the optical 
activity of liquid and gaseous substances on the assumption that 
the molecule contains asymmetrically combined electrons is sub- 
jected to rigorous mathematical analysis. The conclusions to which 
this leads are that a molecule which contains only three particles 
cannot be optically active, but that every molecule which consists 
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of more than three may be optically active if its structure is 
sufficiently asymmetrical. The simplest structure is that repre- 
sented by an asymmetric tetrahedron. Any particle which is not 
mechanically coupled with the others contributes nothing to the 
optical activity. H. M. D. 


The Rotatory Dispersive Power of Organic Compounds. 
VI. Complex Rotatory Dispersion in Ethyl Tartrate. 
Tuomas Martin Lowry and Tuomas Wixtiam Dickson (T., 1915, 
107, 1173—1187; see T., 1913, 103, 1067; 1914, 105, 94).— 
Methods of distinguishing between simple, complex, and anomalous 
rotatory dispersion are described. The rotatory power of ethyl 
tartrate at different temperatures and in several solvents has been 
examined, and found to be complex in all cases. It was found 
on fractionating several specimens of the ester that the lower rota- 
tion observed in the first fractions was more pronounced for violet 
light than for the other colours used, these variations of rotatory 
power not being dependent on the presence of inactive or racemic 
ester. Attempts were made, by cooling the heated ester suddenly 
or by quick solution in formamide or in ethylene bromide, to detect 
a thermal lag or mutarotation, similar to that observed in nitro- 
camphor. The results were wholly negative, but are not regarded 
as disproving the assumption that mutarotation occurs, this 
change, it is suggested, being probably so rapid as to elude the 
means of observation. The rotation of ethyl tartrate has been 
observed both visually and photographically for light of a large 
number of wave-lengths—from Li 6708 to Fe 3879—and in twenty- 
eight different solvents. The data obtained are shown as dispersion- 
rotation curves, and in several instances are represented by Drude 
expressions containing two terms in which the rotation constants 
are opposite in sign, whilst the term with the greater rotation 
constant has the smaller dispersion constant. The peculiarities of 
these curves are discussed. T. S. Pa. 


The Rotatory Dispersive Power of Organic Compounds. 
VII. Complex Rotatory Dispersion in Methyl Tartrate. 
Tuomas Martin Lowry and Harotp Hettine ABram (T., 1915, 107, 
1187—1195).—Ethyl tartrate being difficult to prepare in a pure 
condition (see preceding abstract), similar experiments to those 
carried out with that ester have been repeated on methyl tartrate, 
which, on account of its crystalline condition, can be obtained in 
a really pure state. No mutarotation could be observed in this 
case either, although the ester exists in two modifications, of m. p. 
48° and 61°5° respectively. Tables are given showing the specific 
rotation of the ester at 20° and at 100°5°, as well as in solution in 
ethylene chloride, in formamide, in acetone, in water, in pyridine, 
and in quinoline for light of some twenty-three wave-lengths from 
Li 6708 to Fe 3750. The results are shown as dispersion-rotation 
curves, the peculiarities of which are discussed, the curves being 
snown to agree closely with mathematical expressions of the Drude 
type containing two terms. The investigation shows that the com- 
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plex dispersion of methyl tartrate may be expressed as the sum of 
two simple dispersions, and this is considered to be in agreement 
with the idea of Biot and Arndtsen, that anomalous rotatory dis- 
persion is caused by the co-existence of two modifications of the 
active substance, these modifications changing so quickly that no 
mutarotation can be observed. Conversely, anomalous rotatory 
dispersion may prove to be a valuable indication of dynamic 
isomerism and other facile changes of structure. T. 8. Pa. 


The Rotatory Dispersive Power of Organic Compounds. 
VIII. An Exact Definition of Normal and Anomalous 
Rotatory Dispersion. ‘THomas Martin Lowry (T., 1915, 107, 
1195—1202).—It is found that the rotation-dispersion data for 
many substances may be represented by the simplest Drude equa- 
tion, a/(A?—A,”)=const., whilst all cases of complex dispersion which 
have been studied can be expressed by an equation containing two 
such terms. The anomalous character of a dispersion curve is 
shown by the existence either of a point of inflexion, a maximum, 
a reversal of sign of rotation, or by all three together, the condi- 
tions for these being defined. A simple dispersion-rotation curve 
is a rectangular hyperbola; complex dispersion is indicated when 
all the terms of the Drude expression are of the same sign, the 
curves then being somewhat similar in appearance to a rectangular 
hyperbola lying wholly in the angle between the asymptotes, and 
running smoothly without any reversal of curvature from the hori- 
zontal to the vertical asymptote. This type of curve may be de- 
scribed as normal, but complex. When the terms of the Drude 
expression are of opposite sign, the dispersion is complex; if the 
curve lies wholly on one side of the wave-length axis it may again 
be classed as normal, but if it cross the axis so as to involve a 
reversal of sign, the dispersion must be classed as anomalous. The 
dispersion-rotation curves of the two preceding papers are dis- 
cussed in regard to these definitions. Some of the curves are 
normal, some are anomalous, but none is found to be simple. None 
of the experimental curves shows all three anomalies simul- 
taneously, and therefore a complete family of curves has been 
calculated from a two-term formula to exhibit the various possible 
characteristics. The variation in the form of the curve from simple 
negative dispersion through complex normal dispersion, and com- 
plex anomalous dispersion to simple positive dispersion, is thus 
shown. T. S. Pa. 


The Mechanism of Mutarotation in Aqueous Solution. 
James Cotqunoun Irvine and Ertre Stewart Steere (T., 1915, 107, 
1230—1240).—Béeseken, from results obtained by his conductivity 
method, has allocated definite configurations to a- and f-glucose. 
The authors consider it, however, not absolutely certain that the 
hydroxyl groups 5 and 6 are opposed, or that they are arranged 
in the same manner in both substances. Béeseken regards his 
results as against the view that the change from a- to B-glucose 
involves the intermediate formation of an aldehydic or aldehydrol 
form. Further considerations affecting these views are now 
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advanced. The mechanism of mutarotation in aqueous solution 
will depend on (a) whether or not water is added to the sugar 
during the change, and (+) whether the new hydroxyl group thus 
introduced is attached to the terminal carbon atom of the chain 
or to the oxygen atom of the ring. The conductivity method has 
been applied to this question. Tetramethyl-a-methylglucoside, 
which contains no hydroxyl group, was first examined, and showed 
a behaviour suggesting the existence of one hydroxyl group in the 
molecule. This is presumably added on at the oxidic ring (see T., 
1906, 89, 1578), but no indication of this is given in the specific 
rotation of the substance in boric acid solution as contrasted with 
that in water. The conductivity of tetramethylglucose in V/2- 
boric acid solution shows first a depression, followed by a rapid 
rise to a considerable maximum exaltation, and then a slight fall. 
Three similar stages were observed in the mutarotation of this sub- 
stance. It is therefore concluded that tetramethyl-a-glucose exists, 
in the first place, as the monohydric alcohol, 
O 
OMe-CH,°CH(OMe)-CH:[CH:OMe],-CH:-OH, 

and from analogy to tetramethyl-a-methylglucoside it may be 
concluded that in aqueous solution the sugar does not assume the 
aldehydic form, but that of an oxonium hydrate, from which, by 
abstraction of water, there may arise either the a- or the B-form 
of the sugar (E. F. Armstrong, T., 1903, 83, 1305), both of which, 
from the conductivity evidence, ultimately exist in solution as 
oxonium hydrates. The mechanism of this change is discussed. 
It is considered probable that the mechanism of mutarotation varies 
with the solvent employed. T. @. Pa. 


Phototropy in Solutions. I. B. Foresti (Atti R. Accad. Lincei, 
1914, [v], 28, ii, 270—276).—The only compound known to exhibit 
phototropism in solution is di-9-hydroxyphenanthryl-10-amine (com- 
pare Schmidt and Lumpp, A., 1909, i, 34). The reddening of 
solutions of benzaldehydephenylhydrazone in alcohol and _ in 
alcohol acidified with acetic acid has been shown by Stobbe and 
Nowak (A., 1913, i, 1200) to be due, not to a transposition of the 
hydrazone (compare Baly and Tuck, T., 1906, 89, 988), but to 
oxidation under the catalytic influence of light. The author finds 
that a similar oxidation takes place more rapidly in benzene solu- 
tions of benzaldehydephenylhydrazone, the red coloration thus pro- 
duced disappearing in the dark. This action takes place only in 
presence of a very small proportion of air, and it may be repeated 
many times; either entire lack or excess of oxygen results in the 
disappearance of the phototropic properties of the solution. Since 
this phenomenon is not exhibited by the freshly prepared com- 
pound, but is observed only after the action of a limited amount 
of oxygen for some time, it appears that the phototropy belongs, 
not to the phenylhydrazone itself, but to some derivative of un- 
known constitution. The spontaneous change which benzaldehyde- 
phenylhydrazone undergoes, liberates the aldehyde, which is known 
to exert a marked influence on various autoxidations, and in the 
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present instance it is found that traces of benzaldehyde and oxygen 
determine the exhibition of phototropy by the freshly prepared 
phenylhydrazone. In toluene or xylene solution, similar pheno- 
mena are observed. 

In opposition to the views of Padoa and Minganti (A., 1914, ii 
191), the author regards the action of light as a polymerisation, 
and that proceeding in the dark as a depolymerisation. With a 
benzene solution of benzaldehydephenylhydrazone, the action of 
sunlight displaces the limit of absorption from 550 to 510 pp, the 
solution being rendered permeable to more than one-half of the 
green. The maximal light action occurs between 568 and 502 wu. 

When the temperature is raised by 10°, the velocity of decolorisa- 
tion in the dark is increased in the proportion 1:1°6, but the 
velocity of coloration in the light is independent of the tempera- 
ture (compare Padoa and Tabellini, A., 1912, ii, 879; Skrabal and 
Weberitsch, A., 1914, ii, 187). as ee Oe 


The £-Rays of Radium-D and the Law of Absorption of 

B-Rays. Lise Meitner (Physikal. Zeitsch., 1915, 16, 272—276).— 
~By means of photographs of the magnetic spectrum, it has been 

shown in a previous paper (Baeyer, Hahn and Meitner, A., 1911, 
ii, 567) that the B-rays emitted by radium-D consist of two groups 
of very low penetrating power, the velocities of which are respec- 
tively equal to 0°39 and 0°37 of the velocity of light. These results 
have now been confirmed by electroscopic observations. They re- 
present the most slowly moving 8-rays which have up to now been 
detected by means of the electroscope. The coefficient of absorp- 
tion of the rays in aluminium was found to be approximately 
5500 em.-}. 

On passing through a layer of aluminium, 0°0039 mm. thick, it 
is found that these slowly moving rays are reduced in intensity to 
10% of the original value. The velocity of the emergent rays is, 
however, only about 10% less than the mean velocity of the incident 
beam. This observation leads to the conclusion that the absorption 
of the rays is not due to a gradual reduction in the velocity as a 
result of successive collisions with a number of molecules, but that 
the B-particles penetrate into the interior of the absorbing atoms 
and are absorbed in consequence of a single collision taking place 
in favourable circumstances. H. M. D. 


The Chemical Action of Penetrating Radium Rays. A. 
Karan (Monatsh., 1914, 35, 859—887).—Ethyl acetate is decomposed 
by the action of the penetrating rays of radium, both when practic- 
ally pure and when mixed with alcohol and water. The velocity 
of formation of acid under the action of the rays was measured 
under various conditions. In three tests, the first, in which 
32°2 mg. of radium (element) was used, the secoad, a “blank” test 
in the same room where the radium was kept, both at 10° to 14°, 
and the third, a “blank” test in a room away from radioactive 
preparations, at 25°, the rate of formation of acid was four times 
as great in the second as it was in the third, and eight and a-half 
times as great in the first as in the second. In the second test, the 
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increased rate is ascribed to y-rays. The primary action of the 
rays is regarded as a decomposition of the ester molecule with 
formation of acid and an unsaturated hydrocarbon. The velocity 
of ester formation in acetic acid and alcohol is hardly measurably 
increased by the action of radium rays. Acetone exposed to 
radium rays forms acetic acid, as in ultra-violet light, but of the 
order of a thousand times more slowly. F. 8. 


Action of Cathode Rays on Bismuth. W. P. JorissEN and 
J. A. Vottorarr (Chem. Weekblad, 1915, 12, 741—744).—Bismuth 
has been proved by the spectroscopic method to contain traces of 
thallium, and the amount of thallium appears to be perceptibly 
increased by exposure of the metal to cathode rays. A. J. W. 


Residual Ionisation in Gases. J.C. McLennan and C. L. 
TRELEAVEN (Phil. Mag., 1915, [vi], 30, 415—427).—The ionisation in 
air which is confined in air-tight, clean zine vessels has been found 
to correspond with the production of 8 to 9 ions per c.c. per second 
when the observations are made on land where the soil. contains 
only such traces of radioactive substances as are found in ordinary 
clays and loams. On the surface of large masses of water the 
ionisation falls to about 4 ions per c.c. per second. This residual 
conductivity is found to persist when all known external radiations 
are cut off from the vessel containing the air, and it may be sup- 
posed that this residual ionisation is due to either (1) an extremely 
penetrating radiation on the earth’s surface, (2) ionisation arising 
from the thermal agitation of the molecules, (3) spontaneous 
ionisation associated with exploding atoms or molecules, or (4) 
radiation from the walls of the containing vessel. The first hypo- 
thesis is ruled out by the observation that the ionisation has prac- 
tically the same value when the containing vessel is immersed to a 


depth of several metres in the water of Lake Ontario (McLennan 


and McLeod, Phil. Mag., 1913, [vi], 26, 749). The fact that 
change of temperature has no appreciable influence on the residual 
ionisation eliminates the second hypothesis. With a view of test- 
ing the two remaining hypotheses, experiments have been made on 
the residual conductivity of a number of gases. 

From these experiments, which were made on the ice on Lake 
Ontario, it seems to be established that the ionisation in air, carbon 
dioxide, hydrogen, nitrous oxide, and ethylene is entirely due to 
rays emitted by the zinc walls of the electrometer. These consist 
of rays of the a- and B-, and possibly of the y-, type. On the other 
hand, the high residual ionisation in acetylene (27 ions per c.c. 
per second) cannot be entirely attributed to radiation of this kind. 
To a considerable extent, it must be due either to molecular 
collisions or to spontaneous disruption of the atoms or molecules. 


H. M. D. 


Electrical Effects Accompanying the Decomposition of 
Organic Compounds. II. Ionisation of the Gases pro- 
duced during Fermentation. M. C. Porrer (Proc. Roy. Soc., 
1915, [A], 91, 465—480).—The carbon dioxide liberated by the 
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action of yeast on dextrose is found to contain both positive and 
negative ions. It is suggested that the ions present in the atmo- 
sphere may be in part due to the liberation of ionised gases from 
soil and water as the result of putrefactive processes. Such pro- 
cesses May, in consequence, exercise an important influence on 
natural electrical phenomena. H. M. D. 


The New Element, Brevium. O. H. Géurine (Jahrb. Min., 
1915, ii, Ref. 15; from Diss. Techn. Hochschule Karlsruhe, 1914. 
Compare Ann. Rep., 1913, 10, 266).—Uranium-X consists of two 
elements, uranium-X, and uranium-X,, with half-periods of 24°6 
days and 1°15 minutes respectively. The latter is called brevium, 
and finds a place in the fifth group of the last line of the periodic 
system, being a near analogue of tantalum. The transformation 
scheme of the uranium series is: 


a 2 B a a 
U, -> UX, -> UX, —> U, —> Io -> Ra. 
6 4 5 6 4 2 
L. J.S. 


The Life Period of Thorium. Berrna Heimann (Monatsh., 
1914, 35, 1533—1536).—The ionisation current from films of 
thorium oxide, known to be in equilibrium with its products, was 
determined, and it was calculated that, in absence of absorption, 
1 milligram gives rise to 0°775 #.S.U. From this it was deduced 
that 1°99x10* aparticles are expelled per gram of thorium 
(element) per second, corresponding with the disintegration of 
3°32 x 108 atoms of thorium per gram per second. This gives for 
the period of half-change 1°77 x 10" years, for the period of average 
life 25610! years, and for A, the radioactive constant, 
3°91 x 10-"(year)-!. Correction must be made for lack of com- 
plete saturation of the ionisation current, and the most probable 
period of half-change is 1°5 x 10" years. F. 8. 


Recovery of Actinium and Ionium from the Olary Ores. 
S. Rapeuirr (J. Roy. Soc. New South Wales, 1914, 48, 408—411. 
Compare A., 1914, ii, 237)—An actinium preparation has been 
obtained from the uranium concentrates derived from the ore com- 
plex occurring at Olary, South Australia. The actiniferous earths 
were found in the mixture of impure sulphates of lead, barium, and 
radium recovered in the radium extraction. Ten thousand kilos. 
of concentrates yield about 40 kilos. of these sulphates. Fusion 
with sodium hydroxide and extraction with water removed most 
of the lead. The residue was digested with sodium carbonate under 
90 lbs. steam pressure, and, after washing, was treated with dilute 
hydrochloric acid. After removal of the silica by evaporating to 
dryness and extracting with water, the barium and radium were 
quantitatively precipitated by saturating the solution with 
hydrogen chloride. The filtrate contained the actiniferous rare 
earths, and was reserved for further treatment for the separation 
of the actinium. An ionium preparation of considerable activity 
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was obtained along with the thorium, from which it appears to be 
chemically inseparable. G. F. M. 


The Extraction and Separation of the Radioactive Con- 
stituents of Carnotite. H. M. Prium (J. Amer. Chem. Soc., 1915, 
37, 1797—1816).—An account is given of an investigation of a 
Colorado carnotite, especially with regard to the extraction of the 
radioactive constituents. Carnotites are at present the most 
important uranium minerals, and therefore must be regarded as 
the chief source of radium. They vary considerably in composi- 
tion, however, and therefore the methods of extraction which are 
usual for uranium and vanadium minerals, and which are reviewed 
in this paper, must be modified to suit the particular sample. 

The material examined in this case was a concentrate contain- 
ing about 4°27% of uranium, 5°5% of vanadium, 4% of iron, traces 
of barium and lead, and practically no rare earths. The mineral 
was not a pure carnotite, but a mixture with a vanadiferous 
silicate, which rendered the extraction of vanadium difficult. The 
total a-activity was calculated +. the percentage of uranium by 
the method of McCoy (A., 1906, ii, 142), and the distribution of 
this activity was calculated om ‘the ranges of the radioactive 
elements (McCoy, A., 1913, ii, 274). The determination of the 
activity due to actinium was based on Boltwood’s work (A., 1908, 
ii, 454). These figures were used to find the degree of the extrac- 
tion of the various active constituents. 

The method of treatment which proved successful was as follows. 
One kilogram of the concentrates was boiled for several hours with 
sodium carbonate solution (400 grams of Na,CO, to 2 litres). 
The filtrate was concentrated until crystals began to form, when 
88% of the uranium separated on cooling as uranyl sodium 
carbonate, UO,CO,,2Na.CO;, which was free from radium, etc. 
The mother liquor was further concentrated, and the excess of 
sodium carbonate recovered, whilst the residual solution of sodium 
vanadate was found to be inactive. A second treatment of the 
insoluble residue with sodium carbonate was unprofitable. It was 
therefore boiled for eight hours with dilute hydrochloric acid, 
when the filtrate was concentrated and examined for the radio- 
active elements. Bismuth nitrate was added, and the bismuth 
and lead sulphides obtained by the action of hydrogen sulphide 
were submitted to the usual separation. The lead sulphate (0°49 
gram) contained the radio-lead, whilst the polonium, deposited on 
copper from the bismuth chloride solution, amounted to about 
50% of that present in the original ore. The filtrate from the 
sulphides was treated with sulphuric acid, giving 7°36 grams of 
barium radium sulphate, and the filtrate from this was fraction- 
ally precipitated by barium chloride in order to recover actinium. 
The extraction with hydrochloric acid alone did not remove the 
radium completely. The residue was therefore boiled for a day 
with dilute nitric acid. The extract contained no polonium, but 
yielded 0°453 gram of barium radium sulphate. By comparison 
with the original ore, by the emanation method, after fusion with 
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potassium hydrogen sulphate, it was found that 899% of the 
radium had been recovered in the barium radium sulphate. The 
residue, after the nitric acid treatment, was heated with 50% 
sulphuric acid until most of the acid had volatilised. The result- 
ing mass was digested with water, the acid was just neutralised by 
ammonia, about 10 grams of cerium nitrate were added, and, 
finally, the solution was saturated with oxalic acid. About 61% 
of the ionium was precipitated with the cerium oxalate. The 
residue after all these extractions was white, amounted to 50°7%, 
and contained about 4°2% of the radium. The barium sulphate 
precipitates, mentioned above, were fused, converted into barium 
chloride, and the actinium was precipitated in the presence of 
aluminium hydroxide from a solution of the latter and aluminium 


nitrate. About 52% of the actinium was recovered. 
J. C. W. 


The Deposition of the Induced Radioactivity of Radium. 
A. DepterneE (Ann. Physique, 1915, [ix], 4, 27—61).—For the most 
part a theoretical discussion of work already published on this 
subject (compare Mme. Curie, A., 1907, ii, 728; Wertenstein, A., 
1909, ii, 713; 1910, ii, 476; 1912, ii, 887; 1914, ii, 514). The 
author has determined the activity induced on vertical metallic 
plates at different distances apart when placed in dry radium 
emanation and air at the atmospheric pressure for twenty-four or 
forty-eight hours. The activity increases with the distance between 
the plates, and is roughly proportional to it up to a distance of 
25 mm., when it becomes practically constant. The concentration 
of the emanation has a very considerable effect on this distance, 
at which the limit is practically reached. There is only a very 
slight difference between the curves of activity produced by long 
and short activation, the limiting distance being somewhat shorter 
when the period of activation is shorter. Thus the deposited 
induced activity is mainly in the form of radium-A, and only a 
negligible quantity of radium-B and radium-C. W. G. 


The Influence of Some Polyhydroxy-substances on the 
Electrical Conductivity of Boric Acid. J. Béssrxen (Rec. trav. 
chim., 1915, 34, 272 —278. Compare this vol., ii, 136).—[With J. D. 
Rvuys.]—Measurements were made of the conductivity of boric 
acid solutions containing varying molecular proportions of 
1:2-dihydroxynaphthalene, 3:4-dihydroxybenzoic acid, and 3:4:5- 
trihydroxybenzoic acid. In every case the effect was to increase 
the conductivity, the increase being of the same order as that 
produced by catechol and pyrogallol. The carboxyl group, placed 
either in the meta- or para-position to the hydroxyl groups, does 
not appear to exert any important influence. 

[With K. Brackmann.]|—4-Nitroresorcinol has a very small con- 
ductivity, showing that the positive influence of the nitro-group on 
the acidity of the phenolic group disappears when two hydroxyl 
groups are situated simultaneously in the ortho- and para-positions 
to it. The conductivity of the boric acid is diminished by this 
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substance, and also by 3:5-dinitrocatechol. The contrast between 
catechol and resorcinol as to their influences on the conductivity of 
boric acid is not changed in principle by the introduction of the 
nitro-group, but is accentuated. 1:2:4-Trihydroxybenzene de- 
presses the electrical conductivity of boric acid. W. G. 


The Influence of Some Polyphenols on the Electrical Con- 
ductivity of Phosphoric Acid. J. Bérseken and K. Brackmann 
(Rec. trav. Chim., 1915, 34, 279—282).—An examination of the 
influence of certain hydroxy-derivatives of benzene on the elec- 
trical conductivity of phosphoric acid in aqueous solution shows 
that the effects are different to those on boric acid (compare pre- 
ceding abstract). Thus catechol, pyrogallol, resorcinol, and 
quinol all diminish the conductivity of phosphoric acid, and prac- 
tically to the same extent. W. G. 


[Electrical] Conductivity of Mixtures of Solid Salts. C. 
SaNDONNINI (Atti KR. Accad. Lincei, 1915, (vj, 24, i, 842—849).—The 
author has measured at various temperatures the conductivities, in 
the solid state, of the three mixtures previously examined in the 
fused state (this vol., ii, 406). The mixtures were prepared by 
fusion in nitrogen, in which also they were subsequently heated 
during the measurements. 

The system PbCl,-PbBr, was investigated at 200°, 250°, and 
300°, all the conductivity isotherms showing a minimum corre- 
sponding approximately with the equimolecular mixture. With 
AgCl-AgBr, examined at 200°, 250°, 300°, 350°, and 400°, the 
conductivities of mixtures containing between 0 and 70 mol. % of 
the bromide are less, and those of the remaining mixtures slightly 
greater, than the values calculated by the law of mixtures; thus, 
the isotherms, especially for the lower temperatures, show a sharp 
increase in conductivity at 30 mol. % AgCl, which corresponds with 
the minimal temperature of crystallisation. With AgCl—TICl, the 
isotherm for 200° passes through a maximum at the concentration 
of the eutectic mixture; other temperatures were not employed, 
since the eutectic mixture, containing 40 mol. % TICI, melts at 
210°, and the conductivities at temperatures below 200° are too 
small to give trustworthy results with the method used. 

Comparison of the conductivity isotherms of the solid and fused 
mixtures with the solidification diagrams leads to the following 
conclusions. When the solidified mixtures of salts are constituted 
of solid solutions which may be regarded as perfectly homogeneous, 
and their solidification temperatures, as with PbBr,—PbCl,, are 
intermediate to those of the components, the conductivities are 
inferior to those calculated additively, just as is the case with dis- 
solved or fused mixed salts containing a common ion. When, 
however, the components form mechanical mixtures and no other 
phenomenon intervenes, the conductivities should be calculable 
additively. In those of Benrath’s conductivity curves which 
exhibit a maximum (A., 1909, ii, 12; 1911, ii, 847), this corresponds 
practically with the mixture of lowest melting point, and the same 
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holds for the system AgCl-TICl, in which the formation of solid 
solutions is absolutely excluded. The only apparent cause for the 
increased conductivity lies in the internal friction, which would 
gradually diminish as the composition of the mixture correspond- 
ing with a given isotherm changes so that its melting point is 
approached. I. HP. 


The Influence of Configuration on the Condensation Re- 
actions of Polyhydroxy-compounds. II. The Effect of 
Boric Acid on the Conductivity and Specific Rotation of 
Methylated Derivatives of Mannitol. Jsmrs CoLtqunoun IRvINE 
and Ertre Srewart Steere (I, 1915, 107. 1221—1229).—Views 
formerly expressed as to the configuration of mannitol (T., 1914, 
105, 898) are examined in the light of Béeseken’s ideas regarding 
the conductivity and rotation of polyhydroxy-compounds in 
presence of boric acid, namely, that exaltation is only observed 
when two hydroxyl groups are attached to, and are on the same 
side of, adjacent carbon atoms. That the method is applicable to 
methy] ethers was shown by the fact that glycerol a-methyl ether 
gave results similar to those obtained by Béeseken for glycols. 
The conductivity of various derivatives of mannitol, in which 
certain hydroxyl groups were substituted and others not, was then 
examined in aqueous solution and also in V/2-boric acid solution. 
Mannitol showed a marked exaltation of conductivity in boric acid 
solution as compared with that in aqueous solution, whereas penta- 
methyl mannitol showed a slight depression. ¢{-Dimethyl mannitol 
and yde{-tetramethyl mannitol had much the same effect as 
mannitol, thus differing from other a-glycols, whilst Bye{-tetra- 
methylmannitol, mannitolacetone, and mannitoldiacetone gave only 
a slight depression. Since mannitol, e(¢-dimethylmannitol, and 
ydel-tetramethylmannitol behave in a closely similar manner, it 
must be concluded that the hydroxyl groups 1 and 2, which are 
common to these three substances, are similarly arranged in each, 
and are those which react in the positive sense with boric acid. 
It is shown that the exaltation of rotation due to the action of 
boric acid on these sugars does not appear to be so useful a 
criterion of configuration as is the conductivity. T. S. Pa. 


A Direct Reading Potentiometer for Measuring Hydrogen 
Ion Concentrations. J. F. McCienpon (Amer. J. Physiol., 1915, 38, 
186—190).—The instrument is fully described with diagrams; the 
hydrogen ion concentration is read directly cn a scale and dial. 


W. D. Hi. 


New Hydrogen Electrodes and Rapid Metheds of Deter- 
mining Hydrogen Ion Concentrations. J. F. McCLenpon (Amer. 
J. Physiol.. 1915, 38, 180—185).—Modifications are introduced into 
the method of Michaelis so that determinations may be made in 
three minutes; an electrode which eliminates errors due to oxygen 
from oxyhemoglobin is described; so also is one which may be 
lowered into the stomach. W. D. H. 
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Condition of Carbon Dioxide in the Blood. IV. Electrolytic 
Dissociation of Sodium Hydrogen Carbonate. LE. p’AcostiNno 
and G. QuaciiaRIELLo (Atti R. Accad. Lincei, 1915, [v]. 24, i, 
858—-862. Compare this vol., ii, 426)—-The authors have made 
further measurements of the conductivities of sodium hydrogen 
carbonate solutions, and give a table showing the degrees of dis- 
sociation at 18° and -37° for concentrations ranging from 0 to 0°2 
mol. per litre. Almost the only other electrolyte present in appre- 
ciable proportion in blood serum is sodium chloride, and the con- 
centrations of solutions of this salt isohydric with those of sodium 
hydrogen carbonate at 18° and 37° have been calculated from the 
results of various observers. By means of these numbers, the 
degree of dissociation of a solution containing known proportions 
of sodium hydrogen carbonate and chloride may be determined. 

: = EP. 


Electromotive Force of Calcium Amalgams. I. and II: 
Livio Campi (Atti R. Accad. Lincei, 1914, [v], 23, ii, 606—611 ; 1915, 
24, i, 817—822. Compare this vol., ii, 687)—I. The author has 
measured the #.M.F. of calcium amalgams in methyl-alcoholic 
solutions of calcium chloride cooled to —80°, the sclutions being 
kept in an atmosphere of pure, dry hydrogen. These amalgams 
exhibit anomalies similar to those observed with sodium amalgams 
by Haber and Sack (A., 1902, ii, 441), the values of the 2.M.F. 
exhibiting oscillations of about 0°08 volt; those containing more 
than 10 atom. % of calcium give, however, almost or quite constant 
values. At the composition corresponding with CaHg,, a sudden 
increase of about 0°2 volt occurs, and in the region 10—15 atom. % 
of calcium the potential shows another, less sharp variation of 
about 0°14 volt, this indicating the formation of another com- 
pound, possibly CaHgy. Thermal analysis does not reveal the 
existence of such a compound, possibly because its temperature of 
formation approximates to the eutectic temperature, —41°, the 
two arrests being thus superposed. 

II. The author has made further measurements of the 7.M.F. 
of calcium amalgams and of calcium in methyl-alcoholic solutions 
of calcium chloride at —80°, similar measurements being also made 
in pyridine at 25°. In pyridine, calcium amalgams in general show 
almost constant potentials, these rising gradually to a maximum 
and then falling; with amalgams containing high proportions of 
calcium, however, inconstant values are obtained, and with calcium 
itself the #.M.F. diminishes rapidly. Similar results have been 
obtained by other authors for various metals and amalgams in this 
solvent. The values of ¢€,, for CaHg, and Ca at —80° are —1°595 
and —1°983 volt respectively. ye SA 


Cathodic Deposition of Metals in Presence of Organic 
Bases. I. Zinc. Arrico Mazzuccnenut (Atti R. Accad. Lineei, 
1914, [v], 28, ii, 503—508. Compare this vol., ii, 19, 307).—The 
author has investigated the effect of small proportions of salts of 
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quinine, cinchonine, quinoline, dimethylaniline, a-naphthylamine, 
lutidine, aniline, pyridine, and gelatin on the electrolytic deposi- 
tion of zinc from a solution containing zinc and ammonium 
sulphates, a pure zinc anode and a brass cathode being used. 

With very small proportions of these additions, and when the 
current density is low, a homogeneous, uniform, fine-grained 
deposit is obtained. When either the proportion of the added 
compound or the current density is increased, the zinc separates 
irregularly in nodular masses. The first uniform deposit invariably 
dissolves only slowly in hydrochloric acid. It appears that the 
organic substance present in the neighbourhood of the cathode is 
absorbed by the metallic granules, which separate initially in a 
state of high dispersion, and so renders the deposit fine-grained. 
At a later stage, the organic compound tends to coat the cathode 
with a more or less impermeable varnish, and thus induces 
passivity. At certain points of the cathode which are accidentally 
favoured, deposition may continue at an increased current density, 
the crystalline, nodular masses being thus formed. 

The experiments made up to the present indicate that the 
cathodic deposition of the zinc is influenced more than the anodic 
dissolution. It may therefore be supposed that, in a solution of 
one of these added substances, a zinc electrode would behave 
unipolarly, as is the case with copper in potassium cyanide solu- 
tion, and would dissolve irreversibly. It is found, indeed, that 
passage of an alternating current between two zinc electrodes 
immersed in a 0°05% quinoline sulphate solution is accompanied by 
continual evolution of hydrogen, and, further, that the deposition 
potential of zinc exhibits supertension in presence of one of the 
above bases. Possibly such addition of a base may result in the 
electrolytic deposition of alloys which are not formed from the 
pure solutions. _ © 2 


Measurements of the Cathodic and Anodic Polarisation of 
Metals in Presence of Organic Bases. I. Zinc. Arrico 
Mazzuccuetui (Atti R. Accad. Lincet, 1914, [v], 23, ii, 626—633).— 
Organic bases, such as quinoline and quinine, which in the form 
of salts infiuence, usually unfavourably, the cathodic deposition of 
zinc (compare preceding abstract), exert a correlative action on 
the electrolytic potential of this metal, increasing both the cathodic 
and the anodic polarisability. Gelatin exhibits an analogous, but 
less marked, effect. z. me. FP. 


Electrolytic Formation of Bronze. W. D. TREADWELL and E. 
Becxn (Zeitsch. Electrochem., 1915, 21, 374—380).—Experiments 
are described which were made with the object of ascertain- 
ing the tendency of copper and tin to form alloys. Alternate 
layers of copper and tin were electrolytically deposited on a 
platinum cathode, and the dried deposit was heated at the 
melting point of tin in the absence of air. There was in no case 
a formation of bronze. A number of electrolytic baths which 
have previously been described for the production of bronzes were 
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controlled, and in all cases shown to be inefficient. Three new 
electrolytic baths were then constructed and examined, potential 
differences being determined in all cases for both of the metals. 
The bath consisting of copper and zinc in an alkali hydroxide and 
cyanide solution proved to be unsatisfactory. A solution composed 
of 50 grams of copper sulphate, 104 grams of potassium cyanide, 
and 70 grams of potassium hydroxide was mixed with a solution of 
37 grams of potassium oxalate and 82 grams of tin potassium 
chloride. The whole was made up to a volume of 2 litres, and 
cleared by the addition of a small quantity of potassium hydroxide. 
The clear solution, when electrolysed at 40° with a cathode current 
density of 1—2 amperes per 100 sq. cm., yielded reddish bronzes. 
A further electrolytic bath of hydroxide, cyanide, and sulphide 
complexes of copper and tin yielded golden bronzes. J. F.S. 


Specific Heat of Platinum at High Temperatures. Luicina 
Faparo (Nuovo Cim., 1915, [vi], 9, i, 123—139).—Tbe author has 
investigated, by a method differing somewhat from that used by 
Corbino in his experiments on tungsten (A., 1912, ii, 327, 531), the 
change in temperature in an incandescent platinum filament in con- 
sequence of the sudden suppression of a small resistance contained 
in the circuit, the specific heat of the metal being calculated from 
the results obtained. The following table shows the relations 
between the resistance of the filament, its temperature, and the 
specific heat, in arbitrary units, at constant volume and at constant 
pressure : 


R. . Cy. Cy. 

4-07 980° 1-118 1-206 
4-58 1178 1-166 1-273 
4-99 1353 1-187 1-309 
5-17 1440 1-213 1-344 
5-37 1543 1-240 1-382 


The values of c, are calculated from those of cy by means of the 
Nernst and Lindemann formula, which, for platinum, Corbino 
expresses in the form c,=c,[1 +63 . 10-®(7 + 273)]. 

The above numbers show that, even at high temperatures, the 
specific heat. of platinum increases with rise of temperature, this 
result being in disagreement with the general theory, according to 
which the specific heat should be constant at such temperatures. 

T. H. P. 


Entropy in Solid Substances and its ‘Relations to other 
Physical Magnitudes. Srerano Paauiani (Attt R. Accad. Lincei, 
1915, [v], 24, i, 835—841)—The author has calculated, by means 
of the expression given by Planck, S=/{c,/7'.d7’ (A., 1912, ii, 230), 
the values of the absolute entropy at the melting point for those 
simple and compound solid substances for which experimental data 
on specific heats are available. The numbers thus obtained show 
that, for the elements, the value of the entropy at the melting 
point tends to diminish as the atomic weight increases. This rela- 
tion holds exactly for the members of the separate groups of 
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Mendeléev’s system, when the metals are classified apart: from the 
non-metals. But, even in any separate group, the products of 
entropy and atomic weight are not constant. Tammann’s assertion 
(A., 1913, ii, 1022) that the entropy per gram-atom in the metals 
before fusion is independent of the metal is, therefore, inaccurate. 
This result is discussed in relation to modern atomistic doctrines. 

For the frequency of the atomic vibratory motion, Lindemann 
gives the expression v=k./(T7'/mV#), where & is a coefficient deter- 
mined empirically, 7 the absolute melting point, m the atomic 
mass, and V the atomic volume. From this it follows that the 
values of the frequency should diminish with increase of the atomic 
weight. The author has calculated the values of v for the elements, 
and finds that the metals may be divided into three classes, accord- 
ing to the value of the ratio of the entropy to the atomic vibratory 
frequency: (I) the alkali metals, for which S/v has the mean value 
0°36 ; (II) the metals of the second, third, fourth, and sixth groups, 
and the first series of the eighth group of the periodic system, for 
which S/v has the mean value 0°146; (III) those of the fifth group 
and of the second series of the eighth group, for which S/v has the 
mean value 0°10. The non-metals (IV) form a separate class, the 
mean value of S/v being 0°22. Consequently, the frequency of the 
atom in different substances may be calculated by multiplying the 
entropy by a factor of proportionality, this being obtained by 
dividing the coefficient of Lindemann’s formula by the correspond- 
ing mean value of S/v. To this coefficient different values have 
been ascribed, the one most generally adopted being 2°12.10”; 
this would give, for the proportionality factors corresponding with 
the above four classes of elements, the values: (I) 6°0; (II) 14°5; 
(III) 21°2; and (IV) 9°6. 

The values of the atomic vibratory frequency calculated by 
means of these factors are in satisfactory agreement with those 
obtained in other ways, excepting with gold, platinum, and sulphur. 
The author’s values for platinum and gold are possibly somewhat 
low, owing to the extent of the extrapolation employed to deduce 
the specific heats. In the case of sulphur, the divergences are 
reconcilable by regarding rhombic sulphur (and graphite) as poly- 
atomic, so that two frequencies should be introduced into Einstein’s 
formula and into that of Nernst and Lindemann. Further, the 
value of the entropy for sulphur may be brought into line with 
those of the other elements by assuming that it has the doubled 
atomic weight, 64°14, the frequency found by Nernst being almost 
exactly double that calculated by the author. ZT. H. P. 


Critical Temperature of Mercury. Jutte Benner (Physikal. 
Zeitsch.. 1915. 16. 246—247).—According to Koenigsberger (A., 1912, 
ii, 1134), the critical temperature of mercury is about 1270°, 
but Menzies (A., 1913, ii, 864) considers this temperature to be 
much too low. Further experiments have now been made in which 
mercury was heated in sealed quartz tubes, and the changes in 
volume of liquid and vapour phases observed up to 1400° In 
different. experiments, the ratio of tne volume of the mercury to 
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that of the quartz tube was varied considerably. In order to 
obtain the density of the saturated vapour at high temperatures, 
similar tubes were heated, and the temperature at which the liquid 
just disappeared was determined. From the data obtained in this 
way, the orthobaric densities can be deduced, and the curves plotted 
from these indicate that the critical temperature must be lower 
than 1650°. It is higher than 1500°, for in one experiment the 
temperature was raised to this value, and liquid mercury was still 
present. H. M. D. 


Determination of Melting Point. KR. Romanexii (Ann. Chim. 
anal., 1915, 20, 178; from Giorn. farm. chim., 1915, 151).—A_ loop, 
8 or 9 mm. in diameter, is formed at one end of a thin platinum 
wire, and the other end of the wire is wound spirally round the 
bulb of a thermometer. The substance under examination is 
melted, and the loop is dipped into it; a film of the substance is 
retained in the loop when this is withdrawn. After cooling for 
one hour, the wire and the thermometer are immersed in cold 
water, and the temperature of the latter is raised gradually. The 
point at which the film is ruptured is taken as the melting point of 
the substance. W. P. S. 


A Possible Cause of the Doubling of the Raoult Effect in 
Dilute Solutions of Electrolytes. Emm Koni (Chem. Zentr., 
1915, 86, i, 1147; from Siteungsber. K. Akad. Wiss. Wien., 1914, 123, 
IIa, 26, 3—12).—The author has calculated the internal energy 
and from this the entropy and the free energy in definite form, 
from the equation of condition of a substance. The last-named 
quantity allows of the representation of the equilibrium conditions 
of the thermodynamic potential in terms which contain only 
defined energy functions. From this the laws, which are charac- 
terised as the Raoult effect, that is, the lowering of the vapour 
pressure and freezing point, and the elevation of the boiling point, 
can be very simply evolved. As an explanation of the known 
anomalies of these effects in dilute solutions of electrolytes, the 
ionisation theory is unnecessary, but they can be explained on the 
assumption of a special form of equation of condition, for example, 
that of Eisenmann (Ber. Deut. physikal. Ges., 1912, 14, 769). The 
doubling of the effects is therefore due to the electromagnetic 
vibrations of the molecule. J. F. 8. 


Heats of Formation of the Compounds formed in the 
Conversion of Carboninto Gas. Fritz Horrmann (Zeitsch. angew. 
Chem., 1915, 28, 322—324).—-In view of the disadvantages which 
are involved in the use of slightly different values for the heats of 
combustion of carbon, carbon monoxide, and hydrogen, the author 
recommends the general use of the following data: C+0,=CO,+ 
96960 ; CO+O=CO, + 68200 ; H, + O=H,O(vapour, ekg: or 
H, +0= H,O(liquid, 0°) + 68630 cal. . M. D. 


Heats of Dilution of Concentrated~{Solutions. Wm. 3. 
Tucker (Phil. Trans., 1915, [A], 215, 319—351).—-A simple form of 
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calorimeter is described, which has been employed in the measure- 
ment of the specific heats and heats of dilution of concentrated 
aqueous solutions. 

The results obtained with hydrochloric acid solutions of vary- 
ing concentration show that the specific heat s varies with the 
concentration nm (expressed in terms of the number of mols. of 
acid per 100 mols. of water) in accordance with the equation 
s.nt=1°277. This equation holds for values of » between 22°8 
and 7°7, but is not applicable to more dilute solutions. 

In dealing with the heats of dilution, the author makes use of 
the differential heat of dilution, which may be defined as the 
quantity of heat which is liberated or absorbed when one mol. of 
water is added to an infinite quantity of solution. If NV is the 
number of mols. of water per mol. of solute in the solution under 
examinaticn, the differential heat of dilution may be represented 
by dQ/dN. It is found that the results obtained by the author 
from his experiments on solutions of hydrochloric acid, lithium 
chloride, and sodium hydroxide, and those obtained by Thomsen 
for other concentrated solutions, can be represented by an equa- 
tion of the form dQ/dN=A/N+8B. For hydrochloric acid 
(V<10), A4=4082, B= —272°1; nitric acid (V<6), A=2020, 
B=0; sulphuric acid (V < 15), A=4666, B= —196; hydrobromic 
acid (VY <10), 4=3356, B=0; acetic acid (V<10), A= —63°49, 
B=40°84; sodium hydroxide (V<6), A=-—7840, B=-—980; 
lithium chloride (V <6), A=6968, B= —871; ammonium nitrate 
(V < 10), A= —1172, B=48°77. 

The data for hydrochloric acid solutions show that the heat of 
dilution rises with the temperature, whilst for lithium chloride 
solutions the heat of dilution is nearly independent of the tempera- 
ture. The results obtained in the measurement of the heat of 
dilution of the concentrated solutions seem to show that the solute 
is dissolved in some definite hydrate which, in general, contains a 
large number of molecules of water. In the case of acetic acid, 
however, the number of molecules of water in the hydrate would 
appear to be small, and the solvent is said to be pure water when 
the solute is nitric or hydrochloric acid. H. M. D. 


The Properties of Cold-worked Metals. II. Methods of 
Measuring Small Changes of Density produced by Annealing. 
Reotnatp Grorce Parker and THomas Martin Lowry (T., 1915, 107, 
1160—1168. Compare this vol., ii, 611)—The authors describe the 
experimental methods which have been developed in the course of 
their work on the properties of cold-worked metals (T., 1915, 107, 
1005). The pyknometers used to measure the densities of metallic 
filings were small silica flasks, having a capacity of 5—7 c.c., and 
a capillary neck of 1 mm. bore. They had the advantage that 
their weights remained constant within 0°0001 gram on every weigh- 
ing when in constant use over many months. Moreover, no change 
was produced in the weight or capacity of the flasks by ignition, 
so that it was possible to anneal many of the metals in the flasks. 
The filling liquids which were found to be satisfactory were ethylene 
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bromide (D 2°18) for gold, silver, copper, cadmium, and cadmium- 
silver alloy, and carbon tetrachloride (D 1°6) for tin, bismuth, 
antimony, zinc, and magnesium. The pyknometers were calibrated 
by filling with water and weighing to 0°05 mg., every care being 
taken to make the temperature adjustment accurate. 

The dilatometers used are described, together with the method 
of filling them. The difficulty which arises with sensitive dilato- 
meters in maintaining the temperature sufficiently constant to pre- 
vent casual movements of the meniscus was overcome by making 
al! the measurements differentially with two dilatometers, one con- 
taining the metal and filling liquid, and the other containing the 
liquid alone. The most satisfactory filling liquid was found to be 
paraffin fractionated out from commercial kerosene, using the por- 
tion boiling between 245° and 280°, after certain preliminary treat- 
ment with chromic acid. For temperatures between 240° and 260° 
a fraction of higher boiling point was used, but at 260° gassing 
took place with cobalt and silver, the only two metals which did 
not gas at 240°. The dilatometers were heated in the vapour of 
liquids boiling at temperatures varying from 80° to 261°. The 
thermometer action in the dilatometers is discussed, and a full 
description given of the method of dealing with it and of the 
corrections to be employed in making the measurements. 

Fresh data are given with respect to the densities of dental alloy, 


silver-cadmium alloy, and copper, using the pyknometric method. 
z. &. P. 


The Co-volume of Gases Evolved by Explosive Substances. 
Danie, Bertuetot (Compt. rend., 1915, 161, 209—211).—Sarrau’s 
relationship between the co-volume and the specific volume of 
gases (compare Compt. rend., 1882, 94, 847), as applied by Mallard 
and Le Chatelier (Mém. Poudres et Saltpétres, 1884—1889, 2, 
144) to the gases from explosive substances which have a simple 
molecular structure and are relatively stable at high temperatures, 
may hold good in such cases, but it must not be considered to have 
general application. Using his own equation of state, the author 
shows that the co-volume is only equal to 1/1000th the specific 
volume for gases for which the critical temperature is approxi- 
mately equal to four times the critical pressure. W. G. 


Temperature-coefficients of Surface Tension in Binary 
Mixtures. M. Papoa and A. Marrevuccr (Atii R. Accad. Lincei, 
1914, [v], 28, ii, 590—595).—-Further experiments have been made 
on the determination of the degree of association between solvent 
and solute by means of the surface tension (compare Padoa and 
Tabellini, A., 1914, ii, 252), the following cases being investigated : 
(1) mixtures of two non-associated solvents; (2) mixtures of an 
associated with a non-associated liquid; (3) solutions of solids in 
non-associated solvents. This question has received attention from 
Ramsay and Aston (A., 1895, ii, 40) and from Worley (T., 1914, 
105, 260, 273); the numbers obtained by the latter lead to 
temperature-coefficients of the surface tension indicating associa- 
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tion in pure water and pure phenol, and in mixtures of water with 
phenol or aniline. 

The surface tensions of the following mixtures have been 
measured at various temperatures. Benzene and toluene: no sign 
of association is evident here, although the densities of the mix- 
tures are higher than those of the components. Benzene and cyclo- 
hexane: the latter compound is perhaps slightly associated in the 
pure state, and the mixtures also exhibit association to some extent. 
Benzene and naphthalene: slight association. Benzene and 
phenol: in general, the mixtures are more highly associated than 
the pure components, and the association constant exhibits a maxi- 
mum for approximately equimolecular mixtures. Zz. &. P. 


Adsorption Capacity of Peat. Pau. Routanp(Kolloid. Zeitsch., 
1915, 16, 146—148).—-Peat adsorbs many dyes very readily from 
aqueous solution. Starch and colloidal ferric hydroxide are also 
adsorbed by peat, although not so readily as by colloidal clays and 
clay soils. Ions are not adsorbed. H. M. D. 


An Experiment of J. J. Thomson on the Dissociation of 
Iodine Vapour by the Passage of Electric Sparks. W. Kropp 
(Zeitsch. Hlektvochem., 1915, 21, 356—359).—Sir J. J. Thomson 
(A., 1887, 1013) has shown that iodine vapour when subjected to 
electric sparks is dissociated to an extent of 47%, and the dissocia- 
tion persists for long periods. The author has repeated the ex- 
periment, using a spiral glass manometer of the type used by 
Preuner and Schupp (A., 1909, ii, 977), and has been unable to 
show that any dissociation occurs at temperatures up to 135°. 


J. F. 8. 


Disposition of the Atoms in Crystals. A. Jounsen (Physikal. 
Zeitsch., 1915, 16, 269—272).—A discussion of the symmetry relations 
of crystal structures with reference to the results of the determina- 
tion of the disposition of the atoms by X-ray methods. It is 
possible to determine the number of symmetrically disposed atoms 
for each of the thirty-two groups of crystals, and in this way to 
determine to what extent the several atoms of a particular element 
in a compound are structurally equivalent. Thus it may be shown 
that the five atoms of chlorine in phosphorus pentachloride, the 
seven oxygen atoms of the water of crystallisation in FeSO,,7H,0, 
the three oxygen atoms in arragonite, the four fluorine atoms in 
zirconium fluoride (ZrF,,3H,O), the six nitrogen atoms in luteo- 
cobaltic chloride, [Co(NH,),|Cls, are not equivalent in their struc- 
tural relations. On the other hand, it is possible that the six 
chlorine atoms in tungsten hexachloride are similarly disposed in 
the crystal structure. H. M. D. 


General Equations for the Neutralisation of Dibasic 
Acids and their Use to Calculate the Acidity of Dilute 
Carbonate Solutions. E. B. R. Pripgavux (Proc. Roy. Soc., 1915, 
[A], 91, 535—543).—The conditions of equilibrium in aqueous 
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solutions containing weak dibasic acids and the corresponding salts 
have been examined, and equations derived which show the rela- 
tion between the hydrogen ion concentration and the ratio of acid 
to base. The equations are applied to dilute carbonate solutions, 
for which numerous experimental data are available. H. M. D. 


Velocities of Phototropic Transformations and their Tem- 
perature-coefficients in Monochromatic Light. M. Papoa and 
A. Zazzarnoni (Attt R. Accad. Lincei, 1915, [v], 24, i, 828—835).—It 
has been shown by Padoa and Minganti (A., 1914, ii, 191) that the 
processes of coloration in the light of salicylidene-8-naphthylamine 
and benzaldehydephenylhydrazone are unimolecular reactions, 
whilst the decolorations of these compounds when heated are 
bimolecular. 

Similar measurements have been made with sodium diacetyl- 
pp’-diaminostilbene-oo’-disulphonate (compare Stobbe and Malli- 
son, A., 1913, ii, 459). The velocity of coloration by sunlight at 
the ordinary temperature is that of a bimolecular reaction, and its 
temperature-coefficient per 10° is 1°07. At temperatures ranging 
from 76° to 100°, the decolorisation is unimolecular, and the 
temperature-coefficient of the velocity about 1°65. The coloration 
may be assumed to correspond with a polymerisation and the 
decolorisation with a depolymerisation, the equilibrium being 
defined by the equation K’x=K"J(1—~), where J is the intensity 
of the light. 

In monochromatic, blue light (A 478—410), the coloration is also 
bimolecular, but, owing to the greater stability of its red modifica- 
tion, salicylidene-8-naphthylamine was used in further experiments 
in this direction. In these, green, blue, and violet lights were 
employed, and the coloration is found to be a unimolecular reaction 
in each case. The temperature-coefficients of the velocity per 10° 
are: white light (between 0° and 30°), 1°42; green, which is the 
least. active (40° and 70°), 1°80; blue, which acts most rapidly (40° 
and 70°), 1°45; and violet, 1°39. With white light, the increment 
of the velocity with the temperature is virtually that of the most 
active constituent of the light. Trautz (A., 1908, ii, 339) has 
pointed out that photochemical processes activated by light of high 
wave-length should be characterised by high temperature-coefficients 
of velocity, whilst reactions sensitive to light of small wave-length 
should have coefficients approximating to unity. These theoretical 
conclusions are confirmed by the authors’ results. i. ma. 2. 


Connexion between Electrolytic and Pure Chemical Pro- 
cesses. IV. D. Reicuinstein (Zeitsch. Elektrochem., 1915, 21, 
359—372. Compare A., 1913, ii, 843; 1914, ii, 23; this vol., ii, 
245).—A very large number of experiments have been carried out 
on the velocity of solution of nickel in mixtures of sulphuric acid 
and hydrogen peroxide, and sulphuric acid and chromic acid, with 
the object of ascertaining the main causes of chemical polarisation 
(passivity). In the case of sulphuric acid and hydrogen peroxide, 
the velocity of solution of nickel rises rapidly to a maximum, and 
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then falls again to zero. This, when the concentration of the acid 
solution is kept constant by using large volumes, is explained by 
surface phenomena and by a gradual conversion of the metal into 
the passive condition. A piece of nickel which has been rendered 
passive by immersion in a 3% solution of hydrogen peroxide becomes 
active again when placed in 0°04N-H,SO, containing hydrogen 
peroxide; a very high maximum velocity of solution is rapidly 
reached, and then the nickel slowly becomes passive again with a 
falling off of the velocity of solution, this despite the fact that the 
concentration of the solution is kept constant. There are two 
passive conditions of nickel, the one depending on a high concen- 
tration of molecular oxygen and a low concentration of atomic 
oxygen in the electrode volume, and the other on a low concen- 
tration of molecular oxygen and a high concentration of atomic 
oxygen in the electrode volume. In chromic acid solution, other 
things being the same, nickel becomes passive much more rapidly 
and at much smaller concentrations than in hydrogen peroxide 
solutions. This is to be explained by a more rapid formation of 
atomic oxygen in the chromic acid solution than in the hydrogen 
peroxide solution. The rate of solution of nickel in chromic acid 
reaches a constant value. This is defined by its being reached both 
from the active and passive forms of nickel. The fact that the 
activation of a nickel plate after the stationary velocity of solu- 
tion has been reached yields a higher solution velocity than the 
stationary value is taken to indicate a confirmation of the ballast 
theory. The slow conversion of nickel into the passive condition 
is explained by a slow loading of the electrode volume with mole- 
cular oxygen. The theory of the driving back of the velocity has 
been considered mathematically, and, omitting third-power quanti- 
ties, the velocity at the stationary condition is given by the para- 
bolic function v,=k,z—k,22, in which v, is the velocity at the 
stationary point, k, and k, are constants, and z is the concentra- 
tion of the oxidising agent in the solution. The major portion of 
the velocity concentration curve calculated from this expression 
coincides with the curve found experimentally. J. F. 8. 


Partition Coefficient and Extraction Velocity of Some 
Organic Acids. Jon. Pinnow (Zeitsch. anal. Chem., 1915, 54, 
321—-345).—-The author has made a large number of experiments 
and tabulated the results. The partition coefficients between water 
and ether are given for acetic acid at 15°, for malic and succinic 
acids at 15°, 20°, and 25°5°, for citric, tartaric, lactic, and oxalic 
acids at 15° and at 25°5—27°5°; in the latter case, also, in the 
presence of sulphuric acid. 

The extraction velocity of these acids from aqueous solutions of 
varying volume by means of ether, eventually in the presence of 
sulphuric acid, has been determined in the Partheil-Rose apparatus. 
bss experimenting with acetic acid, this should be strongly 

iluted. 

The extraction, which practically follows the formule for uni- 
molecular reactions, is, within certain limits, inversely proportional 
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to the volume extracted, and also approximately so to the partition 
coefficient for 27°. If the partition coefficients of the above acids 
at 27° are divided by 0°04, there is obtained the time in minutes 
sufficing for the practically complete (99%) extraction from 30 c.c. 
of liquid in the Partheil-Rose apparatus. Oxalic acid solutions 
should be mixed with sulphuric acid up to 1/6 molar; a smaller 
amount of that acid is also advisable for the other acids. 
L. ve K. 


The Velocity of Nitration of Benzene and Some of its 
Derivatives. J. P. Wipaut (Ree. trav. chim., 1915, 34, 241—258). 
—The author has determined the velocities of nitration of benzene, 
toluene, chlorobenzene, and bromobenzene in solution in acetic 
anhydride, the nitration of toluene being carried out at 0° and of 
the other three at 25°. The strength of the solutions with respect 
to the substance to be nitrated was in each case approximately 
N/2. The results show that, using an excess of nitric acid, the 
nitration of benzene and chlorobenzene is governed by the laws of 
bimolecular reactions. In the case of bromobenzene, the value of 
the velocity constant tends to increase as the reaction proceeds. 
No satisfactory mean value could be obtained for the velocity 
constant in the case of toluene. Taking the results as a whole, 
they show that these four substances can be arranged in descend- 
ing order of velocities of nitration, as follows: 

C,H,;"CH, > C,H, > C,H,;Cl > C,H,Br. 

The results are not in agreement, as far as chloro and bromo- 
benzene are concerned, with the hypothesis of Béeseken and Holle- 
man (“Die direkte Einfiihrung,” 1909) on substitution in the 
benzene nucleus. W. G. 


Types of Substitution. A. F. HoLteman (Ree. trav. chim., 1915, 
34, 259—260).—In view of Wibaut’s results (compare preceding 
abstract), the author considers it necessary to modify slightly his 
hypothesis on substitution in the benzene nucleus (compare “ Die 
direkte Einfiihrung”), and admits that the introduction of a 
substituent can considerably modify the velocity with which the 
five remaining hydrogen atoms can be substituted, but that there 
still remains a great difference between the velocity with which 
the atoms 2, 4 and 3, 5 are substituted. W. G. 


Activation of Hydrogen and Oxygen by Platinum. J. 
Kecert (Zeitsch. Klektrochem., 1915, 21, 349--352. Compare A., 
1914, ii, 638).—Experiments have been carried out with the 
object of determining the amount of hydrogen absorbed by a 
ferric salt in the presence of platinum under different conditions 
of stirring, and with the platinum totally and partly immersed 
in the solution. Similar experiments were carried out on the 
absorption of oxygen by quinol solutions, and the absorption of 
hydrogen by pbenzoquinone solutions. It is shown that the maxi- 
mum velocity effect in the activation of hydrogen and oxygen toward 
metal solutions which are capable of reaction is due to a contact 
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action of the platinum which takes place in the presence of un- 
dissolved gas and solution when these form a surface layer on the 
catalyst. Hydrogen is capable of distributing itself in platinised 
platinum, and can exert a chemical influence in places other than 
the point of occlusion. The connexion between this action and 
that of a gas electrode is discussed. Henry’s law holds for the 
activation of hydrogen and oxygen at pressures from 0°25 to 4 
atmospheres. Electrolytically deposited platinum and palladium 
have practically the same activating power, whereas colloidal solu- 
tions of these metals have a much greater activity, on account of 
the greater surface presented by these solutions. J. F. 8. 


Catalytic Influence of {(Glass] Vessel Walls. GrorG von 
Exissarov (Zeitsch, E/ektrochem., 1915, 21, 352—356).—The catalytic 
effect of glass wool of various sorts and sea sand in the presence 
of various metallic salts has been studied by measuring the rate of 
decomposition of hydrogen peroxide. From the experiments, an 
attempt is made to deduce the connexion between adsorption and 
catalytic activity. It is shown that the rate of decomposition of 
hydrogen peroxide in the presence of glass wool is further increased 
by the addition of a salt of a heavy metal (CuSO,), and by an 
amount which is far greater than the sum of the two individual 
effects. The catalysis by glass wool and a heavy metal salt 
(CuSO,:MnSO,) follows the conditions of a reaction of the first 
order. The adsorption of copper sulphate by glass wool of Jena 
glass follows the simple adsorption isothermal for low concentra- 
tions, but with higher concentrations saturation occurs. The 
velocity of decomposition of hydrogen peroxide by Jena glass wool 
and copper sulphate is proportional to the amount of copper 
sulphate adsorbed by the glass wool. J. F. 8. 


Catalysis. XXI. Reactions of both the Ions and the 
Molecules of Acids, Bases, and Salts. Reactions of Sodium 
Ethoxide with Methyl Iodide in Absolute Ethyl Alcobol at 
25°. H.C. Roserrson, Jun., and 8. F. Acree (J. Amer. Chem. Soc., 
1915, 37, 1902—1909).—A study of the above reaction along the 
lines of previous work (A., 1913, ii, 688, etc.) shows that the devia- 
tion from a purely ionic reaction is proportional to the concentra- 
tion of sodium ethoxide, and that the effect of the sodium iodide 
and ether produced on the velocity of the reaction is very small. 
The same reaction was the subject of a paper by Shroder and Acree 
(T., 1914, 105, 2582), and the theoretical considerations were 
developed in that place. J. C. W. 


Catalysis. XXII. Reactions of both the Ions and 
Molecules of Acids, Bases, and Salts. A Re-interpretation of 
the Reactions of Sodium Methoxide and Sodium Ethoxide 
with o-Dinitrobenzene, 4-Chloro-1 :2-dinitrobenzene, and 4- 
Bromo-1 :2-dinitrobenzene. S. F. Acree (J. Amer. Chem. Soc., 
1915, 37, 1909—1914).—Reactions of the above type, which have 
been recognised as non-ionic, illustrate very well the author's 
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theory that the deviation from the ionic reaction is not due to 
“salt catalysis,” but is proportional to the concentration of the 
molecular sodium alkyloxide. The values of X,, recalculated from 
the author’s equation K,=X; ae ar using the data of 
Bruyn, Steger and Luloffs (A., 1899, i, 745; 1902, i, 87; 1905, ii 
150), are in close agreement with the viens ‘actually found. 


4.0 7. 


The Quantum Theory of Radiation and the Structure of the 
Atom. N. Boner (Phil. Mag., 1915, [vi], 30, 394—515. Compare 
A., 1913, ti, 689, 943, 1045).—Certain points connected with the 
author’s theory of atomic structure are examined more clesely, with 
special reference to recent experimental work bearing on the ques- 
tion. The evidence afforded by recent observations on line spectra 
and characteristic Réntgen rays is shown to afford considerable 
support to the main principles of the quantum theory. In par- 
ticular, it is shown that the results obtained by Stark for the effect 
of an electrical field on the hydrogen spectrum are in satisfactory 
agreement with those derived on the basis of the author’s theory. 

The general formula (Phil. Mag., 1914, [vi], 27, 506) for the 
energy of the series of stationary states for systems which contain 
more than one electron cannot be interpreted in detail, but it is 
shown that this formula is not only supported by Stark’s experi- 
ments on the effect of electrical fields, but also by measurements 
of the minimum voltages which are necessary to produce spectral 
lines, and by the relations which have been found as the result of 


the examination of the high-frequency spectra of the elements. 
H. M. D. 


Experiments Indicating the Structure of the Molecule. 
C. A. Crommetin (Chem. Weekblad, 1915, 12, 714—729).—A historical 
survey of research on molecular structure. A. J. W. 


Diameter of Molecules and Molecular Weight. W. Herz 
(Zeitsch. Elektrochem., 1915, 21, 373).—The author has calculated the 
diameter of the molecules of a number of alcohols, acids, and 
hydrocarbons by means of the equation p=2yv/Z, in which p is 
the diameter of the molecule, y the capillarity constant, v the 
volume of 1 gram of the substance, and Z the heat of vaporisation 
of the same quantity. It is shown that in all cases the diameter 
is of the order 1°0x 10-8 cm., but it increases with increasing 
molecular weight. That it does not depend only on molecular 
weight is shown by the fact that isomerides have different diameters 
in many cases. The difference in the diameter of isomerides is 
greater the greater the difference in constitution. J. F. S. 


Use of Acetone for Drying Chemical Utensils. 0. L. 
Barneney (/. Amer. Chem. Soc., 1915, 37, 1835).—Rinsing with 
acetone instead of with alcohol and ether is recommended. 


J.C. W. 
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Inorganic Chemistry. 


Molecular Weight of Water in the Form of Saturated 
Vapour from - 20° to 270°. Spontaneous Ionic Dissociation 
of Water Vapour. I. Gurusepre Oppo (Gazzetta, 1915, 45, i, 
319—338. Compare this vol., ii, 520)—Application of Avogadro’s 
law, which is valid for saturated vapours, to the determination of 
the volume, pressure, and temperature corresponding with a given 
weight of saturated water vapour shows that the molecular weight 
has the value 18°016, corresponding with the simple molecule, only 
at 32°. As the temperature rises from 32°, the molecular weight 
continuously increases, association into H,O, taking place; at 270° 
the percentage of association is 41°41. Fall of the temperature 
below 32° is accompanied by diminution of the molecular weight, 
owing to the spontaneous ionic dissociation of the water vapour. 
These two opposed phenomena, which are continuous and overlap 
within certain limits, are functions of the concentration, and 
depend on Le Chatelier’s law of mobile equilibrium. ee A 


Action of Chlorine on Sodium Thiosulphate. P. A. W. SEtr 
(Pharm. J., 1915, 95, 133—134).—Experiments were made on the 
action of chlorine on solutions of sodium thiosulphate, both in 
presence and absence of alkali, with the object of determining the 
proportion of free acid formed in the interaction with the thio- 
sulphate, and the amount of alkali which must consequently be 
added to render a respirator solution most effective. The results 
indicated that an amount of sodium carbonate, Na,CO,,10H,O, 
slightly in excess of the amount of thiosulphate, must be present 
in order that the solution may remain alkaline until the whole 
of the thiosulphate has been decomposed by the chlorine. For 
the attainment of maximum efficiency of a respirator solution, 
therefore, the author recommends the use of 60 parts of crystal- 
line sodium carbonate to 52 parts of thiosulphate and 100 of water. 
This formula is very different from that recommended by the Paris 
Academy of Medicine, and experiments conducted on a solution 
made to their formula showed that it became acid, and therefore 
useless, when only 35% of the thiosulphate had been decomposed. 

G. F. M. 


Hardness and Microstructure of Fusions of Tellurium and 
Sulphur Compounds. P. Satpau (Jahrb. Min., 1915, ii, Ref. 21; 
from Ann. Inst. Mines, St. Pétersb., 1913, 4, 228—237).—The curve of 
hardness for the system Pb—Te shows for the compound PbTe 
(altaite) a hardness of 31°85 kg./mm.2, considerably in excess of 
that of either of the components (Pb 3°92, Te 18°43 kg./mm.2). 
The maximum degree of hardness (33°58 kg./mm.%) corresponds 
with a content of Te 49°8 atomic %. In the system PbTe—Pb, lead 
telluride enters into solid solution only to a limited extent, whilst 
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in the system PbTe—Te it fails. Lead sulphide enters into solid 
solution, but not exceeding 2%, in the systems PbS—FeS, 
PbS-Ag,S, and PbS-Cu,S8. The system PbS-PbTe does not form 
a continuous isomorphous mixed series. L. J. S. 


Reduction of Phosphorus Haloids. I. Action of Mercury 
on Phosphorus Haloics. Preparation of 100% Red Phos. 
phorus. |.upwia Wor (Ber., 1915, 48, 1272—1280).—The inter- 
action of phosphorus tribromide and mercury, with formation of 
mercuric bromide and red phosphorus, is reversible, the reverse 
process being favoured by high temperature and low pressure. 
When a mixture of mercury and phosphorus tribromide is heated 
in a sealed tube at 100—-170° for several days, the resulting pro- 
duct extracted with ether, and the residue again heated with phos- 
phorus tribromide, there is obtained a pure red phosphorus as a 
cinnabar-red, micro-crystalline powder, Dj‘ 1°876, which becomes 
brownish-black at 250°, and regains its colour on cooling; it is 
insoluble in carbon disulphide, is not blackened by ammonia (com- 
pare Schenck, A., 1903, ii, 363; Stock and Johannsen, A., 1908, 
ii, 583; Stock, Béttcher and Lenger, A., 1909, ii, 728), is indifferent 
to liquid air, oxidises slowly in moist air, and inflames in air at 
approximately 300°. The different behaviour of the red phosphorus 
described by Schenck is attributed to the presence of yellow 
phosphorus. 

The formation of mercuric bromide and phosphorus in this way 
is probably preceded by the formation of mercurous bromide and 
half the final quantity of phosphorus as an intermediate stage of 
the reaction. The reverse process can be demonstrated by heating 
at, 240° a mixture of the pure red phosphorus and mercuric bromide 
in one arm of a bent sealed tube, when phosphorus tribromide will 
slowly condense in the other arm if this is cooled in a freezing 
mixture. 

Phosphorus trichloride does not behave in exactly the same 
manner as the tribromide towards mercury, because the reaction 
in this case ceases at the stage involving the formation of mercurous 
chloride, so that the reaction product contains this substance and 
red phosphorus; an explanation of the failure of the reaction to 
proceed further may be present in the fact that the interaction of 
phosphorus trichloride and mercurous chloride would involve an 
endothermic chemical change. i B.S 


Gaseous Combustion at High Pressures. Wuitiiam ARTHUR 
Boner, Hamivton Davies, H. H. Gray, Hervert H. Henstock, and 
J. B. Dawson (Phil. Trans., 1915. [A], 215, 275—318).—By means 
of an apparatus specially designed to withstand high pressures, the 
authors have investigated the behaviour of a number of gaseous 
mixtures when exploded at constant volume and high initial 
pressure (10 to 50 atmospheres). From experiments in which mix- 
tures of methane and hydrogen, or methane and carbon monoxide, 
were exploded with a quantity of oxygen insufficient for complete 
combustion, data have been obtained from which conclusions are 
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drawn respecting the relative affinities of these gases for oxygen 
in flame combustion. 

Experiments in which mixtures of methane and oxygen varying 
from 2CH,+O, to CH,+O, were exploded show: (1) that steam 
and the oxides of carbon are present in the products formed from 
all these mixtures; (2) that large quantities of both carbon and 
steam are formed in the explosion of the mixture 2CH,+O,; 
(3) that carbon disappears from the products when the proportion 
of oxygen in the exploded mixtures exceeds 40%. The observations 
are interpreted in terms of the hydroxylation theory. For the 
mixture CH,+0O,, the primary oxidation may be represented as 
CH, + 0,=H,:C:(OH),= H,:C:0 + H,O=H,+CO+H,0O. In the 
case of the mixture 2CH, + Og, it is supposed that half the molecules 
of methane are primarily transformed into CH,(OH),, and that 
the heat liberated by this change is sufficient to decompose a por- 
tion of the remaining methane into its elements. When the inter- 
mediate mixture 3CH,+ 20, is exploded, one-third of the methane 
is supposed to be directly transformed into CH,(OH),, and the 
remaining two-thirds into CH,-OH. Neither of these deposits 
carbon during the subsequent thermal decomposition. 

The explosion of mixtures of methane and hydrogen with in- 
sufficient oxygen for complete combustion gave the following results 
for the mean distribution of the oxygen between the two gases. 
The numbers show the percentage of the oxygen used up by the 
methane. The distribution varies with the size of the explosive 
bomb used, and this is, no doubt, due to the influence of the walls 
of the containing vessel. The numbers in brackets refer to ex- 
plosions carried out with a larger bomb. Mixture CH,+O,+2Hb,, 
95°34% (97°1%); CH,+0O,+4H., 81% (91%); CH,+0,+ 6H), 
54°9% (72°6%) ; CH,+O,+ 8H, 31°4% (—). 

From the results obtained with the mixture CH,+0O,+2H,, the 
conclusion is drawn that the affinity of methane for oxygen in ex- 
plosions is at least twenty to thirty times greater than that of 
hydrogen. For a given explosion vessel, the influence of successive 
increases in the ratio of hydrogen to methane on the distribution 
of oxygen is proportional to the square of this ratio. This is con- 
sidered to indicate that hydrogen in explosions is directly burnt to 
steam as the result of termolecular impacts, as represented by the 
equation 2H, + O,=2H,0. 

Similar experiments with mixtures of methane and carbon mon- 
oxide gave the following for the proportion of oxygen used up by 
the methane: CH,+0,+3C0, 91°5%; CH,+0,+2C0, (95°3%). 
These results would seem to show that carbon monoxide is more 
effective than hydrogen when in competition with methane for a 
limited supply of oxygen. 

The results obtained in the explosion of mixtures of ethylene and 
hydrogen with oxygen, and of ethane with its own volume of 
oxygen, are also recorded. 

In the final section of the paper an account is given of the 
pressure curves which were obtained when methane, hydrogen, and 
carbon monoxide were separately exploded with a quantity of air 
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sufficient to complete the primary oxidation. The data obtained 
show that there is no apparent connexion between the relative rates 
at which the maximum pressure is developed and the relative 
affinities of the respective gases for oxygen. H. M. D. 


Binary and Ternary Systems of the Nitrates of the Alkali 
and Alkaline Earth Metals. Wi iiam D. Harkins and George L. 
Cuark (J. Amer. Chem. Soc., 1915, 3'7, 1816—1828).—The paper deals 
with the freezing points of: (1) mixtures in the complete system 
barium, sodium, and potassium nitrates; (2) mixtures in the neigh- 
bourhood of the eutectic point of the system strontium, sodium, 
and potassium nitrates; and (3) mixtures of barium, lithium, and 
potassium nitrates as far as the limits of stability. The apparatus 
and methods of plotting curves were similar to those adopted by 
Menzies and Dutt in the case of calcium, sodium, and potassium 
nitrates (A., 1911, ii, 882). 

The melting point of barium nitrate is given as 595°53°. The 
eutectic point for the system Ca(NO,),-KNO,-NaNO, is 175° 
(ibid.); for the system Sr(NO;).-KNGO,—NaNO, it is 208°4° (nine 
equivalents of Sr(NOs), to fifty of KNO, to forty-one of NaNQ,); 
and for the system Ba(NO,).-KNO,;—-NaNO, it is 214°1° (ratio, 
5:50:45). 

The determination of the liquidus surface for the system 
LiNO,;-KNO,—Ba(NO;). was very much limited by the factor of 
stability. All points along the lines Ba(NO,),-KNO, and 
LiNO,—-KNO, could be found, and it was possible to reach a point 


represented by a mixture of forty equivalents of Ba(NO,), to sixty 
of LiNO, (m .p. 436°6°) before decomposition was marked. Any 
ternary mixture containing as much as 10% of Ba(NO,)., however, 
decomposed vigorously, even before it melted. The melting point 
of lithium nitrate is given as 254°1°, and the eutectic mixture of 


IiNO, and Ba(NO;), contains about 1 equivalent % of the latter. 
J.C. W. 


Borates. The System (NH,),0-B,0,-H,O at 60°. III. U. 
Sporer and F. Mercaccr (Atti R. Accad. Lincei, 1915, [v], 24, i, 
1225—1231. Compare A., 1913, ii, 213, 318).—At 60° this system 
gives a continuous diagram, the compounds stable at this tempera- 
ture being: (NH,).0,5B,0,,8H,O, which was obtained also at 30°; 
(NH,),0,4B,0;,6H,O, of which no analogue exists at 30°; and 
(NH,).0,2B,03,4H,O. Each of these compounds is capable of 
existing unchanged in presence of pure water at 60°, the solu- 
bilities, calculated in parts of anhydrous salt per 100 parts of 
water, being 23°25, 33°79, and 41°81 for the 1—5, 1—4, and 1—2 
compounds respectively. z. HP. 


The Chapter “ Borax and Metallic Borates” in Analytical 
Text-books. L. Vanino (Zeitsch. anal. Chem., 1915, 54, 408—409). 
—The reaction between borax and soluble metallic salts is gener- 
ally explained by the formation of borates, metaborates, pyro- 
borates, etc., and gives rise to much confusion. 
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The reactions are best explained by the hydrolysis of the com- 
pounds. For instance, when mixing strong solutions of borax and 
barium chloride, BaB,O, is obtained ; with three extra molecules of 
water, two molecules of boric acid are liberated, and Ba(BO,), is 
formed; the latter with an extra four molecules of water yields a 
clear solution containing both barium hydroxide and free boric 
acid. 

With silver nitrate, a similar reaction takes place, but the finally 
formed silver oxide remains undissolved. L. pe K. 


Calcium Amalgams. L. Campi and G. Spreroni (Atti R. Accad. 
Lincei, 1914, |v], 23, ii, 5°9—605. Compare this vol., ii, 453, 670).— 
The authors have carried out a thermal analysis of these amalgams, 
which were prepared by a modification of Moissan and Chavanne’s 
method (A., 1905, ii, 163). Amalgams with fewer than 33 atom. 
% of calcium contain the compound CaHg,, m. p. 266° (decomp.). 
At higher temperatures, primary separation of the compound 
CaHg, probably occurs. Mixtures containing more than 14 atom. 
% of calcium do not melt completely at the ordinary pressure, but 
boil at 377°. No confirmation is obtained of the existence of com- 
pounds containing higher proportions of mercury than the above 
(compare Férée, A., 1899, ii, 155; Schiirger, A., 1901, ii, 97; 
Moissan and Chavanne, loc. cit.). 

Smith’s results (this vol., ii, 89), although constituting an indirect 
proof of the existence of calcium mercurides in solution, furnish 
no direct information concerning the compounds separating in the 
solid state. ao me B. 


Use of Phosphorescent Calcium Sulphide in the Baccha- 
nalian Rites. W. P. Jorissen and J. H. Wieten (Chem. Weekblad, 
1915, 12, 768—773).—A historical account of the part played by 
calcium sulphide in the worship of Bacchus. A. &. W@W. 


The Phototropy of Inorganic Systems. System of Calcium 
Sulphide. José Ropricuez Movureto (Compt. rend., 1915, 161, 
172—175. Compare this vol., ii, 78)—Samples of calcium 
sulphide were prepared by heating together 100 grams of 
calcium carbonate, 0°l1 gram of sodium chloride, 0°03 gram of 
sodium carbonate, flowers of sulphur, and the necessary active 
manganese compounds in amounts varying from 0°1 to 0°0001% 
of manganese to the calcium carbonate taken. The temperature 
of heating was from 300° to 1000°, and the time four hours. All 
the specimens thus prepared showed marked phototropy, but no 
phosphorescence. Under the influence of light, the colours 
assumed were shades of red or violet, and in one case a shade of 
yellow. The phototropy very quickly assumed its maximum 
intensity under the influence of light. The intensity of the photo- 
tropy increased as the percentage of phosphorogen diminished from 
0°1 to 0°0001, but beyond this it decreased, and soon disappeared. 
A second series, in which a second phosphorogen, namely, 
bismuth, was introduced gave the same results, the systems in this 


ii. 688 ABSTRACTS OF CHEMICAL PAPERS. 


case, however, being more sensitive to light, but the presence of 
the bismuth appeared to be without influence on the colours 
assumed. W. G. 


Magnesium Ammonium Sulphate (Cerbolite). I and II. 
Solubility, Ice Curve, and Cryohydric Point. CO. PorLezza (Atti 
kK. Acead. Lincei, 1914, [v}, 23, ir, 509—513, 596—599).—Divergent 
results having been obtained as regards the solubility of magnesium 
ammonium sulphate or cerbolite (compare Tobler, Annalen, 1855, 
95, 193; Mulder, Scheikunde Verhandel., Rotterdam, 1864, 226; 
Locke, A., 1902, ii, 497; Lothian, A., 1910, ii, 504; Seidell, A., 
1912, ii, 161), which is obtained as a bye-product in the Tuscan 
boric acid industry, the author has reinvestigated the question. 

The cryohydric points, determined by the intersection of the ice 
curve and the solubility curve, are as follows: Seidell, —1°90°; 
Lothian, —2°45°; and the author, —2°40°, the experimental value 
being — 2°34°; the concentration corresponding with the cryohydric 
temperature, determined from the graphic representation, is 10°75 
grams of the anhydrous sulphate, Mg(NH,).(SO,)., per 100 grams 
of water. The equation S=10°55+0°2215¢+0°000668¢? gives the 
solubility of the anhydrous sulphate per 100 grams of solution 
between 0° and 100° to within 1%. In all the solubility measure- 
ments, the solid phase was found to consist of 

Mg(NH,).(SO,).,6H.O, 
so that no transformation point exists within the above limits of 
temperature. T. H. P. 


Some Appliances for Metallographic Research. Water 
Rosenwain (/. Last. Metals, 1915, 13, 160—192).—Tnree appliances 
are described. The first is a levelling device for metal specimens, 
by means of which either the whole surface or any desired part of 
it may be set normally to the optical axis of the microscope. The 
usual mounting slip is used, placed on a level base of plate-glass, 
and the specimen is moved until the cross-wires of a_ vertical 
telescope and their reflected image coincide. 

It has not been found practicable to obtain a rectilinear cooling 
curve from an electric furnace by varying the resistance in the 
heating circuit. The plan is therefore adopted of establishing a 
uniform temperature gradient within the furnace, and causing the 
specimen under examination to travel through the furnace at a 
uniform rate. The cylindrical furnace is placed vertically, and is 
only wound for the upper fifth of its length. The specimen and 
thermocouple are lowered through the tube by a motor provided 
with a centrifugal or liquid frictional governing device. The cold 
junction, a vacuum flask containing ice, travels down with the 
specimen, which may be enclosed in a silica tube when an inert 
atmosphere is required. The cooling curve of a substance without 
critical points is obtained as a straight line. 

The third appliance is a chronograph for plotting inverse-rate 
curves. The instrument depends on the movement of a pen at 4 
regular rate over paper on a rotating drum. The observer taps 4 


wee 


or ee a OSS Sl ae Se.U wr lM llCOUO lS 


tNORGANIC CHEMISTRY. ii. 689 


key when the galvanometer needle or spot crosses a division of the 
scale, and thus marks the paper. The pen at once returns to zero, 
whilst the drum is turned through a small angle, and the pen again 
starts to travel along the length of the drum at the same uniform 
rate. The actual construction is complicated. Critical points on 
cooling curves are very clearly indicated. C. H. D. 


Etching Reagents and their Application. 0. F. Hupson 
(J. Inst. Metals, 1915, 13, 193—221).—A review of the reagents 
suitable for developing the structure of metallic alloys. Polish 
attack with dilute ammonia on parchment is recommended for 
brasses. Alloys of copper and nickel are not readily etched by the 
ordinary reagents, and electrolytic etching in dilute sulphuric acid 
containing hydrogen peroxide gives the best results. C. H. D. 


Copper—Alumivium Allvys. J. H. Anprew (J. Jnst. Metals, 
1915, 18, 249—262).—The temperature of the ad-eutectoid trans- 
formation is probably 545°. The position of the line separating 
the y- and 6-regions has also been determined. The development 
of heat at 290° during the cooling of alloys containing from 9 to 
16% of aluminium is attributed to the undercooling of the B-con- 


stituent. C. H. D. 


‘Lhe Micro-chemistry of Corrosion. III. The af-Alloys of 
Copper and Zinc. Samug. Wuyre (J. Just. Metals, 1915, 13, 
80—99. Compare Desch and Whyte, A., 1914, ii, 367, 655).— 
The behaviour of alloys of the Muntz metal class, containing about 
60% of copper, has been examined by means of an improved form 
of electrolytic apparatus. The total conversion under given con- 
ditions is less than that of the B-, but greater than that of the a-, 
alloys. Corrosion takes place by dezincification of the B-con- 
stituent, and then spreads to the a-constituent, a spongy mass of 
copper remaining. Annealing diminishes the rate of corrosion and 
the relative dezincification. Corrosion is accelerated by the 
presence of 1% of iron or lead, the adherent layer of basic salts 
being in both cases open in texture, whilst 1% of tin leads to the 
formation of a firmly adherent white layer, which retards corrosion. 

A comparison with corroded bolts and condenser tubes which 
have been exposed to sea-water shows that natural and electrically 
stimulated corrosion follow the same course. C. H. D. 


The Quantitative Effect of Rapid Cooling on the Consti- 
tution of Binary Alloys. Ili. G. H. Guiuiver (J. /nst. Metals, 
1915, 18, 263—291)—The mathematical treatment previously 
described (A., 1914, ii, 623) is applied to the series lead-tin, copper- 
tin, copper-zine, copper-nickel, and copper-aluminium, the form of 
the apparent solidus curve being calculated for different rates of 
cooling in each case. C. H. D. 


The Constitution of the Alloys of Copper with Tin. I. and 
II. Joun L. Haueuton (J. Inst. Metals, 1915, 13, 222—248. 
Compare Heycock and Neville, A., 1904, ii, 172; Giolitti and 
Tavanti, A., 1908, 1i, 946).—The alloys at the tin end of the 
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series have been investigated. Rapid cooling from the molten state 
is obtained by casting into a wedge-shaped mould of thin sheet 
copper immersed in a freezing mixture. Heating curves are taken, 
and annealing experiments made at different temperatures. More 
accurate indications are obtained from heating than from cooling 
curves. The boundary between the y- and e-regions has been fixed, 
the temperature of transformation being 401° on cooling and 415° 
on heating. C. H. D. 


Constitution of Ultramarine. Pau. Ronanp (Kolloid. Zeitsch., 
1915, 16, 145—146).—It is suggested that the various ultramarines 
are adsorption compounds in which colloidal sulphur (or sulphur 
compounds) has been adsorbed by colloidal silicates. H. M. D. 


Alloys of Manganese and Gold. N. Parravano (Gazzetta, 1915, 
45, i, 293—303).—The solidification diagram of these alloys has 
been investigated, oxidation being prevented by means of a current 
of hydrogen. 

Manganese dissolves in the solid state in gold in proportions up 
to 10°5%, and gold in manganese up to about 25%. The fusion 
diagram is more complicated than any given in Tammann’s scheme. 
A sharp maximum occurs at the composition AuMn, this com- 
pound being capable of dissolving either gold or manganese in the 
solid state. A liquid miscibility gap occurs between 50% and 
57°5% of manganese, and certain complex transformations, the 
nature of which has not been determined, take place in the solid 
state. Manganese thus differs markedly in behaviour from iron, 
cobalt, and nickel, and gold from its homologue, copper. 

The hardness curve exhibits a minimum in exact correspondence 
with the maximum of the fusion curve. Micrographic studies of 
the different alloys were also made. a> a Be 


The Passivity of Iron. A. Smits (Chem. Weekblud, 1915, 12, 
676—694).—A theoretical paper, summarising the work done on 


the passivity of iron, and discussing the results obtained. 
A. J. W. 


The Influence of Phosphorus on the Properties of Grey 
Cast Iron. fF. Wist and R. Srorz (Ferrum, 1915, 12, 89—96, 
105—119).—Cast irons containing 3°3% of carbon, the graphite 
varying from 1°80 to 2°92%, and phosphorus from 0°03 to 
2°04%, have been investigated. The tensile and _ bending 
strengths are increased by phosphorus up to 0°3%, whilst from 
0°6% upwards the strength diminishes with increasing phosphorus. 
The resistance to shock diminishes with increasing phosphorus up 
to 0°6%, and after that only very slightly. The hardness increases 
nearly in proportion to the phosphorus content. 

The influence of phosphorus is nearly independent of the 
quantity of other elements present. Manganese does not intensify 


the harmful effect. 
The microscopic structure is considerably affected. With in- 
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creasing phosphorus, the graphite tends to form granular masses 
rather than plates, the ternary eutectic makes its appearance, and 
uniform pearlite is replaced by masses of lamellar pearlite and fine 
sorbite. The presence of manganese causes a finer structure in the 


pearlite. C. H. D. 


Iron Carbides and their Catalytic Iofluence on the Decom- 
position of Carbon Monoxide. Sirerriep Hitpert and THEovor 
Dieckmann (Ber., 1915, 48, 1281—1286).—The influence of contact 
with solid matter, such as metals and metallic oxides, or the dis- 
sociation of carbon monoxide into carbon dioxide and carbon, needs 
further investigation (compare Schenk and Zimmermann, A., 1903, 
ii, 423). The authors have therefore examined the effect produced 
by pure iron oxide, and the various reaction products to which it 
gives rise. 

At 950°, iron oxide is reduced by carbon monoxide to metallic 
iron, although at this temperature the gas has little tendency to 
liberate carbon; at and below 850°, however, iron is converted into 
the carbide, and deposition of the carbon also occurs rapidly after 
the content of carbon in the contact material has reached 6%. It 
thus appears that it is not metallic iron, but the carbide, Fe,C, 
which catalyses the dissociation of the carbon monoxide, and this 
view is confirmed by the fact that the Curie point at which the 
solid phase on which carbon has deposited loses its magnetic proper- 
ties is 183°, whereas for pure iron it is 700°, and for cementite it is 
235°. The conclusion is therefore drawn that the mechanism of 
the action of the carbide involves the formation of unstable higher 
carbides, which again decompose into Fe,C and carbon, the 
behaviour towards hydrochloric acid of the black solid products 
obtained being held to accord with this view. 

The presence of arsenic does not affect the catalytic activity of 
the iron carbide. D. F. T. 


The Properties of some Nickel-Aluminium and Copper- 
Nickel—Aluminium Alloys. A. A. Reap and R. H. Greaves (/. ns’. 
Metals, 1915, 13, 100—159).—The melting points of the light 
aluminium alloys are lowered by the addition of either copper or 
nickel, and the results point to the formation of a ternary eutectic. 
The specific gravity is a linear function of the sum of the copper 
and nickel present. The nickel has no favourable effect on the 
mechanical properties, and increases the liability to corrosion. 


C. H. D. 


Recovery of Ammonium Molybdate used in Phosphate 
Estimations. J. A. Prescorr (Analyst, 1915, 40, 390—391).—The 
residues, such as the filtrates from phosphomolybdate precipitates, 
solutions of the latter in ammonia, and ignited residues, are 
evaporated. A syrupy liquid is obtained, from which phospho- 
molybdate and molybdic acid have separated mixed with crystals 
of ammonium sulphate and nitrate. The precipitate is collected, 
washed with cold water, then dissolved in ammonia, and the solu- 
tion treated with magnesia mixture to precipitate the phosphoric 
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acid. After filtration, the solution is evaporated to a small volume, 
and the ammonium molybdate allowed to crystallise; the mother 
liquors are worked up with subsequent quantities of residues. A 
blue solution is sometimes obtained when the molybdic acid is dis- 
solved in ammonia ; in such cases, a quantity of hydrogen peroxide 


must be added to oxidise the lower molybdenum oxides. 
W. P. S. 


Nickelomolybdates. G. A. Barsiert (Atti R. Accad. Lincei, 
1914, |v], 28, ii, 357—362).—The composition of the nickelo- 
molybdates prepared by Hall (A., 1907, ii, 555) are in accord, not 
with the formule given by this author, but with 

2(NH,),0,Ni0,6Mo0,,8H,O 
and 2K,0,Ni0,6Mo0,,8H,O. A number of other nickelomolyb- 
dates have also been prepared. In the guanidine salt, nickelo- 
molybdic acid is sexavalent, and since also they give up the final 
3H,O only slowly at above 155°, the nickelomolybdates are re- 
garded as acid salts of a decabasic hetero-poly-acid. The follow- 
ing salts were prepared and analysed. 

clmmonium, (NH,),Hg{Ni(MoO,),],5H,O, blue, microscopic 
scales; potassium, of similar form, and only becoming anhydrous 
at about 350°; barium, Ba H,[Ni(MoO,),|,10H,O; — silver, 
(+3H,O); and guanidine, (CH,Ns)¢H,{Ni(MoO,),|,7H,0. 

z. M. F. 


Bismuth Suboxide. W. Herz (Zeitsch. anal. Chem., 1915, 54, 
413).—Polemical. A reply to Treubert and Vanino (this vol., 
ii, 471) as to the existence of bismuth suboxide. L. pe K. 


I. Sodium Columbates. II. Atomic Weight of Colum- 
bium. Epear F. Smita and Water K. van Haacen (J. Amer. Chem. 
Soc., 1915, 37, 1783—1797).—I. Sodium Columbates.—The only 
sodium columbates which can be regarded as definite individuals 
are the salt, 7Na,0,6Cb,0;,31H,O, described by Bedford (A., 1905, 
ii, 832), and the metacolumbate, Na,O,Cb,0;,7H,O, of Balke and 
Smith (A., 1908, ii, 1044). It was thought that the latter salt 
would afford an entirely new means of determining the atomic 
weight of columbium, and therefore experiments were undertaken 
in order to make sure whether it could be prepared really pure. 
The former (7:6) salt was obtained by adding a large excess of 
sodium hydroxide to a solution of potassium oxyfluocolumbate, 
washing the heavy precipitate of the sodium columbate a few 
times with cold water, and crystallising it from boiling water. 
The mother liquors gave the 1:1 salt on spontaneous evaporation, 
the change being due to hydrolysis, thus: 7Na,0,6Cb,O;+ 
H,O = 6(Na,0,Cb,O;)+ 2NaOH. On adding alcohol slowly to a 
solution of the latter salt, however, the 7:6 salt gradually 
separated, according to the equation 

7(Na,0,Cb,0,) = 7Na,0,6Cb,0; + Cb,0,, 
the columbic acid, or more probably an acid columbate, remain- 
ing in solution. This shows that the two salts are mutually con- 
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vertible, and suggests that the preparation of the 1:1 salt from 
the 7:6 might be expedited by the use of carbon dioxide. A 
current of the gas passing through the solution caused the hydro- 
lysis to proceed too far, but when the solution was slowly 
evaporated on the water-bath in an atmosphere of carbon dioxide, 
an excellent yield of the desired salt was obtained. However, the 
metacolumbate will not suffer recrystallisation, but it was found 
that the first well-washed crystals were perfectly pure. 

II. Atomic Weight of Columbium.—The new determination de- 
pended on the estimation of the ratio NaCbO,:NaCl, which was 
effected by the action of sulphur chloride on the above dehydrated 
sodium metacolumbate. The latter salt was prepared from 
potassium fluocolumbate (‘bid.), dehydrated at 800°, and then a 
weighed portion was heated in a current of sulphur chloride 
vapour. It was found that the last traces of columbium did not 
volatilise until the mass had been moistened with water, dried 
again, and re-heated in the stream of sulphur chloride. On the 
other hand, the residual sodium chloride was free from sulphur. 
Details of the special apparatus and of the manipulation are 
given. As a mean of seven determinations with two samples of 
the sodium columbate, the value 93°13 is deduced for the atomic 
weight of columbium. J.C. W. 


Analysis of some Ural Platinums. Ine Korrman (Arch. Sei. 
phys. nat., 1915, [iv], 40, 22—38).—The following are the average 
percentage results obtained in the analyses of specimens of the 
metal from various mines in the Ural district: 


Taguil. Iss. Omoutnaya. Kitlim. Tow. Kamenoutchka. 
Os ... 1-44 4-47 10-88 0-79 20-13 4-98 
Pt ... 77-55 85-10 77-61 83-50 60-53 82-46 
Ir ... 2-56 1-38 6-39 2-74 6-72 1-79 
Rh... 0-52 0-30 0-43 0-62 0-74 0-69 
Pd... 0-26 0-30 0-32 0-28 0-19 0-18 
Cu... 3°27 0-63 1-95 1-14 0-52 0-54 
Fe ... 14-46 7-86 2-60 11-05 11-38 9-49 


The methods used for separating the metals are described. 
W. P. S. 


Mineralogical Chemistry. 


Exhalations from Etna. I. and II. G. Ponte (Atti R. Accad. 
Lincei, 1914, [v], 23, ii, 341-347, 402—408).—Accordivg to Deville 
(Compt. rend., 1856, 48, 955), (1) the nature of the fumaroles of 
an active volcano at any given time varies with the distance from 
the eruptive centre, and (2) the nature of the exhalations from 
an active volcano at a definite place varies from the beginning to 
the end of the eruption. The author's analyses of the gases 
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evolved during the lateral eruption of Etna in 1911 confirm the 
second of the above laws, and indicate that the variations in the 
composition of the gas are influenced by the temperature and by 
atmospheric agents. Brun (A., 1907, ii, 33) has stated that a 
knowledge of the various temperatures in a volcano is sufficient to 
characterise clearly the state of activity, since all volcanoes emit 
the same gases at a definite temperature, whether the magma is 
acid or basic in character. The author points out that this would 
hold only when the gases were emitted either into a vacuum or 
into the external air under definite conditions, since marked re- 
actions may be produced in the gases by atmospheric agencies. 
The proportion of ferrous oxide in lava is influenced, not only 
by prolonged exposure in a pulverulent condition, but also by the 
duration of its heating in contact with the air. Highly porous, 
superficial layers of lava contain considerably less ferrous oxide 
than compact lava, and hot fumaroles, emitting only water vapour 
with a neutral reaction, exhibit an internal red stratum of oxide 
of iron. Experiment shows that water vapour and air exert an 
energetic oxidising action on red-hot lava. ae Ses Be 


Bournonite from Park City, Utah. Frank R. Van Horn anid 
W. F. Horr (Amer. J. Sci., 1915, fiv], 40, 145—15).—A description 
is given of three large crystals of bournonite from the Silver King 
mine. Analysis, by W. R. Veazey, of material from the Daly 
West mine, agrees closely with the usual formula, PbCuSb8.. 

Ph. Cu. Sb. 8. Total. Sp. gr. 
43-18 13-14 25-03 19-59 100-94 5-829 
L. J. 8. 


Manganiferous Albite from California. E. H. Kraus and 
W. F. Hunt (Centr. Min., 1915, 465—467).—Black (anal. I, D 2-688) 
and yellow (anal. II) albites with a platy structure have been 
found in the Carterina mine, Heriart Mountain, near Pala, in 
California. Analysis I corresponds with 90°7% albite and 9°3% 
anorthite. The colour is due to microscopic enclosures of iron 
and manganese oxides. 

SiO, Al,O,. Fe,O,. MnO. CaO. Mgd. Na,O. K,O. H,O. Total. 
I. 6444 20-28 098 1-71 1:76 O11 983 0-49 0-96 100-56 
Il. 64.12 20-83 1-07 trace 1-97 — — _ _ — 


L. J. 8. 


The Crystallisation of Haplobasaltic, Haplodioritic, and 
Related Magmas. N. L. Bowen (Amer. J. Sei., 1915, [iv], 40, 
161—185).—The ternary system diopside—anorthite—albite has been 
studied in detail by the quenching method (A., 1913, ii, 613), and 
the results are given in a series of equilibrium diagrams. These 
fusions correspond with simple magmas consisting of a mixture of 
diopside with a plagioclase—those with labradorite being called 


haplobasaltic, those with andesine haplodioritic, etc. 
L. J. S. 
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Analytical Chemistry. 


Modified Burette-calbrating Pipette and Certain Points 
in the Use of such Instruments. ©. W. Fourk (J. Ind. Eng. 
Chem., 1915, '7, 689—693) —The pipette described is provided with a 
two-way tap at its lower end; in one position, this tap connects 
the pipette through a side-tube with the burette to be calibrated, 
and in the other position it allows the contents of the pipette to 
be discharged. A mark is placed on the upper stem of the pipette, 
whilst the tap forms the zero point. The capacity of the pipette 
itself is determined previous to use by weighing the quantity of 
water required to fill it. A discussion of the principles underlying 
the calibration and use of such pipettes is also given. 


W. P.S. 


A New Weighing Burette. Grora Inoze (Zeitsch. anal. Chem., 
1915, 54, 406—408).—The apparatus (see Fig.), which weighs 
about 40 grams, consists of a vessel of about 100 c.c. capacity 
with a narrow delivery tube, 1. The burette is filled with the 
standard solution through the aperture of the stopper, 2. This 
stopper is well ground, and by means of 
a hole bored through stopper and 
tubulus serves to regulate the entrance 
of the air, and hence the size of the 
drops. The liquid will only flow out 
when the burette is appropriately in- 
clined, and is delivered at will either in 
drops or in a jet. The end 4 of the 
dropping tube, and this is_ highly 
important, is covered with a coating of 
beeswax. 

The burette is weighed before and 
after delivering the liquid. The author 
urges that the results found by weight 
must be far superior to those found by 
measurement from an ordinary burette, / 


all the drawbacks of the latter being 

avoided. The burette is furnished with : 
a rough scale to give an idea as to the 

c.c.’s of solution used. When using this 

burette, all volumetric solutions should be made up to a definite 
weight instead of volume. L. DE K. 


Extraction by Immiscible Solvents. P. A. W.Seur (Pharm. J., 
1915, 95, 164—165)—A review of the advantages and dis 
advantages of immiscible solvents in common use, and of the 
methods of avoiding emulsification during extraction. Chloro- 
form emulsifies more readily than ethyl ether or light petroleum, 
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but has the advantage usually of giving a purer product, in addition 
to the fact that no alcohol or water remains in the evaporated 
extract. It is particularly suitable for alkaloids and aromatic 
substances. Light petroleum is recommended for the extraction 
of fats and volatile oils, whilst benzene may often be substituted 
for chloroform for extracting aromatic substances. For the 
avoidance of emulsification, the author particularly recommends 
the use of a comparatively large volume of solvent, and examples 
are given where complete separation was obtained with large 
volumes of solvent (two to five times the volume of the liquid to 
be extracted) where an inseparable emulsion was formed under 
similar conditions, using small quantities of solvent. The use of 
mixed solvents, or of two solvents in succession, the addition, 
where practicable, of various substances (mineral acids or alcohol), 
to the liquid to be extracted, or the previous removal of substances, 
such as fats, which cause the emulsification, are available, but 
generally less successful, methods for avoiding the formation of 
an emulsion. For breaking down an emulsion already formed, 
shaking with more of the solvent is, in the author’s opinion, more 
efficacious than either warming, filtering under pressure, or 
centrifuging. G. F. M. 


Acidimetric itrations with Phenolphthalein. ANNIBALE 
Ferraro (Roll. chim. farm., 1915, 54, 257—258).—When flour, etc., 
is lixiviated with water, and the extract titrated with alkali solu- 
tion in presence of phenolphthalein, the red coloration persists for 
some time, whereas with extracts obtained by lixiviation with 
neutral 90% alcohol, the red colour obtained on titration rapidly 
diminishes in intensity, or disappears entirely. The alkali salt 
appears to be more stable in water than in alcohol, and addition 
of water to the latter restores the coloration, which is then more 
intense than at first. In order to avoid error in the titration of 
these alcoholic extracts, it is advisable to dilute them with about 
the twofold volume of water before titration. T. H. P. 


A New Reaction for Hydrogen Peroxide. K. Spiro (Zeitsch. 
anal. Chem., 1915, 54, 345—347).—If to a dilate solution of phenol 
is added a few drops of a dilute (V/10) solution of hydrogen 
peroxide, and then a little freshly prepared JN /100-ferrous 
sulphate solution, an emerald-green, preceded by a bluish-violet, 
colour is developed. If now is added a little weak aikali 
(ammonia, ammonium carbonate, or sodium carbonate), the green 
colour turns to reddish-violet, which, on adding acid, again turns 
green. In place of phenol, other monohydroxyl derivatives of 
benzene may be used, such as cresol, »hydroxybenzoic acid, 
tyrosine, picric acid, etc.; also salicylaldehyde, but not salicylic 
acid. The reaction is caused by the oxidising power of the 
hydrogen peroxide, both on the phenol and the iron. The reaction 
fails, of course, in the presence of salts which form complex iron 
compounds, such as tartrates or cyanides, L. ve K. 
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Experimental Data Comparing the Sensitiveness of Different 
Tests for Hydrogen Peroxide in Milk. Irwin T. Dar.inatTon 
(J. Ind. Eng. Chem., 1915, '7, 676).—Comparative tests showed that 
p-phenylenediamine is the most sensitive reagent for the detec- 
tion of hydrogen peroxide in milk; it will detect the presence of 
000075 gram of hydrogen peroxide per 100 c.c. Benzidine is 
almost as sensitive, but potassium iodide and starch, titanic acid, 
and vanadic acid reagents do not yield a positive reaction when 
the quantity of peroxide is less than 0°003 gram per 100 c.c. 
Attention is drawn to the fact that hydrogen peroxide is reduced 
rapidly by milk, and that the quantity which would be added to 
milk as a preservative disappears entirely within eighteen hours, 
the milk then no longer giving a reaction. WwW. F. &. 


Estimation of Ash in Bread. K. Scnertnca (Chem. Weekblad, 
1915, 12, 702—703).—A criticism of the work of Filippo and 
Adriani (this vol., ii, 604), and a description of a modified method 
for estimating ash in bread. A. J. W. 


Estimation of Chlorine in Foodstuffs containing Sodium 
Chloride. J. D. Fitirro and W. Apriant (Chem. Weekblad, 1915, 12, 
703—706).—A reply to Scheringa, and an account of further 
results obtained by the authors’ method. A. J. W. 


Estimation of Asb in Bread containing Sodium Chloride. 
C. K. Zyustra (Chem. Weekblad, 1915, 12, 745—748).—The author 
describes experimental results supporting the work of Filippo and 
Adriani (this vol., ii, 604). A, J. W. 


Estimation of Chlorine in Bread. K. Scnerinca (Chem, 
Weekblad, 1915, 12, 749—751).—An account of further results 
obtained by the author’s method of estimating the chlorides pre- 
sent in bread-ash. A. J. W. 


Estimation of Chlorine in Bread. J. D. Fiuippo and W. 
Apriant (Chem. Weekblad, 1915, 12, 805—807).—A description of 
further determinations of the amount of chlorides in bread by 
the authors’ method. A. J. W. 


Recent Methods for the Estimation of Total Sulphur in 
Rubber. J. B. Turrie and A. Isaacs (J. /nd. Eng. Chem., 1915, 7, 
658—663).—Methods which depend on the oxidation of the 
sulphur by heating with nitric acid or by fusion with sodium 
peroxide, potassium nitrate, etc., are found to yield untrust- 
worthy results; loss of sulphur occurs in the direct fusion methods, 
and the loss increases with the sulphur content of the caoutchouc. 
A method described previously by Waters and Tuttle is recom- 
mended for the purpose. In this method, the caoutchouc is treated 
for one hour in a covered porcelain crucible with 25 c.c. of nitric 
acid saturated with bromine, then heated for one hour on a water- 
bath, and evaporated to dryness after removing the cover. The 
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residue is fused with 5 grams of fusion mixture, cooled, extracted 
with hot water, the solution filtered, and the sulphate estimated 
gravimetrically. It is suggested that the free sulphur and the 
sulphur remaining after extraction with acetone should be esti- 
mated separately, the sum of the two quantities giving the amount 
of total sulphur. This procedure eliminates the troublesome effect 
of the free sulphur on the estimation of the total sulphur. 


W. P.S. 


Estimation of Sulphates in Soils. P. E. Brown and E. H. 
Keuioee (J. Ind. king. Chem , 1915, '7, 686—687).—Sulphates cannot 
be extracted completely from soils by treatment with dilute hydro- 
chloric acid, because organic substances and iron compounds inter- 
fere; when more concentrated hydrochloric acid is used, silica is 
also dissolved, and interferes with the estimation of the sulphate. 
Trustworthy results may, however, be obtained by shaking the 
soil for eight hours with twice its weight of water; under these 
conditions, the soluble sulphates, including calcium sulphate, are 
extracted completely. The use of the sulphur-photometer is 
recommended for the estimation of sulphates. W. P. 8. 


Kjeldahl Distillation Apparatus. Artaur D. Hovmes (./. Ind. 
Eng. Chem., 1915, 7, 693—694).—The height of the distillation 
apparatus described previously by the author (this vol., ii, 65) may 
be decreased 6 or 8 inches by using a horizontal burner and 
shortening the condenser accordingly. W. P. S. 


[Estimation of Ammonia in Plants.] Crro Ravenna (Atti R. 
Accad. Lincei, 1914, [v], 23, ii, 302—306).—Compare this vol., i, 925. 


Estimation of Phosphorus Hydride. II. Volumetric 
Methods. H. Reckvesen (Zeitsch. anal. Chem.. 1915, 54, 308—321. 
Compare this vol., ii, 483).—The author states that the gravimetric 
methods usually employed, and also the processes involving the 
titration of the excess of the reagent added, do not give satis- 
factory results. Approximate results may be calculated from the 
weight of the precipitates obtained by means of ammoniacal silver 
nitrate or alkaline copper tartrate (Ag and Cu,O respectively). 

Accurate results are obtained by the use of excess of chlorine 
or bromine water; the phosphoric acid may then be determined 
gravimetrically, say, by the molybdate process. 

A solution of potassium permanganate is also serviceable; the 
excess of permanganate may be titrated as usual, and the liquid 
then tested for phosphoric acid with ammonium molybdate. 


L. pe K. 


Nephelometric Hstimation of Small Quantities of Phos- 
phoric Acid. H. Sereer (Chem. Zeit, 1915, 39, 613).—Twenty- 
five c.c. of molybdic acid reagent, 20 c.c. of concentrated nitric 
acid, and 5 ec.c. of the phosphoric acid solution (acidified with 
nitric acid) are heated at 70° in a beaker 8 cm. high and 4 cm. 
in diameter; a mixture of 25 c.c. of molybdic acid reagent and 


iat 


ANALYTICAL CHEMISTRY. uu. 699 


20 c.c. of concentrated nitric acid is treated similarly in another 
beaker. The two beakers are then placed on a black plate, and 
N/500-phosphoric acid solution (each c.c. is equivalent to 
0°0000372 gram of P,O;) is added from a burette to the contents 
of the second beaker until the turbidity obtained corresponds with 
that exhibited by the contents of the first beaker. For the estima- 
tion of phosphoric acid in water, from 100 to 300 c.c. of the sample 
are evaporated in a platinum basin to dryness, the residue dis- 
solved in 2°5 c.c. of nitric acid, the solution filtered, and the 
filter washed with 2°5 c.c. of nitric acid; the 5 c.c. of filtrate thus 
obtained are used for the estimation. WwW. Fe. & 


Identification and Estimation of Arsenic in Organic Com- 
bination. L. Bartrne (Ann. Chim. anal., 1915, 20, 175—-178 ; from 
Bull. Soc. pharm, Bordeaux, 1914).—When the arsevie organic com- 
pound is not mixed with other organic substances, the arsenic 
may be precipitated as sulphide after the compound has been 
decomposed by heating with sulphuric acid. If other organic 
substances are present, it is necessary to oxidise the mixture by 
heating with sulphuric and nitric acids before the arsenic is 
separated as sulphide. Bougalt’s reagent (hypophosphorous acid 
in hydrochloric acid solution) and Bressanin’s reaction (formation 
of arsenic tri-iodide in hydrochloric acid solution), although useful 
in certain cases, will not distinguish arsenic from mercury com- 


pounds, ete. W. P. 8. 


The Estimation of Traces of Carbon Monoxide in the 
Atmosphere. Armanp Gautter (Bull. Soc. chim. 1915, [iv], 17, 
256—259. Compare A., 1898, ii, 535, 537, 640)—A claim for 
priority over Graham and Winmill (compare T., 1914, 105, 1996) 
for the use of iodine pentoxide as oxidising agent in the estima- 
tion of traces of carbon monoxide in the atmosphere. W. G. 


A Method of Collecting and Analysing Flue Gases and Indus- 
trial Gases. A Filter for Flue Gases. Armanp Gautier (Bull. Soc. 
chim., 1915, [iv], 17, 273—278).—The collecting portion of the 
apparatus consists of an iron tube, long enough to go right across 
the flue, closed at one end, and having two longitudinal slits ex- 
tending nearly the whole length of the tube. Inside this is a shorter 
nickel-iron tube, also closed at the inner end, and having a hole just 
opposite the central portion of the outer tube where it is not cut. 
This is put through a hole in the flue about 4 to 5 metres above the 
fire. After being cooled, the gases pass from this tube to a wash- 
bottle containing marbles and a little water, and from there to the 
filter proper, which consists of two wide platinum cones, clamped at 
their edges and having between them three ash-free, tared filter- 
papers. From these the gases pass to a gas-meter, and then on to 
the aspirator, which is used to maintain a steady flow of the gases 
through the apparatus. At the end of the experiment, the filter- 
papers are removed to a funnel, and the water containing the 
dust and tarry matter is filtered through them. The papers are 
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then dried at 100° and weighed, the inner paper serving as a tare 
to the one containing the deposit. By this method, the solid 
matter collected has been found to vary with ccal from 0°80 to 
0°006 gram per cub. metre of flue gas, and with coke it is about 


four times less. W. G. 


[Acidimetric] Estimation of Hardness in Waters with Due 
Regard to the Presence of Alkali Carbonates. Orro MAyer 
(Zeitsch. anal. Chem., 1915, 54, 289—-308).—Magnesium carbonate 
is but incompletely precipitated on boiling. Some of it is 
mechanically carried down by the calcium carbonate deposit, and 
some of it may react with any calcium sulphate present, generating 
an additional quantity of calcium carbonate; anyhow, the 
alkalinity of the filtrate is due partly, or even entirely, to mag- 
nesium carbonate. True alkali carbonates may be detected by 
taking up the residue of some 50—100 c.c. of water with alcohol 
of D0°805 containing a little phenolphthalein solution. 

For the estimation of alkali carbonates, 1 litre of the sample is 
evaporated in a nickel dish nearly to dryness, and the residue ex- 
tracted repeatedly with portions of 50 c.c. of the weak alcohol until 
the liquid no longer reacts with phenolphthalein. The united 
alcoholic filtrates are evaporated to expel the alcohol, and the 
aqueous fluid titrated with W/10-hydrochlorie acid with methy]l- 
orange as indicator. The result deducted from the alkalinity of 
the water =magnesium carbonate. 

For a direct estimation of the temporary hardness, the precipi- 
tate formed on boiling, together with 10 c.c. of the filtrate (which 
is used for other purposes) is dissolved in V/10-acid, boiled, and 
titrated back with W/10-alkali. Allowance is then made for the 
alkalinity of the 10 c.c. filtrate, if any. 

When determining the total hardness according to Wartha’s 
method, the author prefers titrating the precipitate formed on 
boiling with the alkali mixture, instead of titrating the excess of 
alkali in the filtrate. As the precipitate must not be washed with 
water, the adhering alkali is removed by washing with 70% alcohol. 

Boiling under high pressures yields deposits differing from the 


amount that would be expected from the permanent hardness 
found. L. DE K. 


A Rapid Method for Estimating Calcium in Urine and 
Feeces. Henry Lyman (J. Biol. Chem., 1915, 21, 551—556).—The 
whole operation can be completed in twenty-five minutes, and 
consists of three main steps: (1) isolation of the calcium as oxalate ; 
(2) solution of the oxalate in dilute acid; and (3) precipitation of 
the calcium as soap by potassium ricinate. The cloud formed is 


compared with that of a standard solution in a Duboseq colori- 
meter. W. D. A. 


Modification of Meigen’s Differential Reaction between 
Calcite and Aragonite. E. Quercicn (Atti R. Accad. Lincet, 1915, 
[v], 24, i, 1231—1235).—Meigen’s reaction for distinguishing 


ANALYTICAL CHEMISTRY. 


between calcite and aragonite (A., 1901, ii, 692; 1905, ii, 454) is 
effective only with colourless or feebly coloured minerals, and is 
inapplicable to mixtures of the two minerals. These inconveni- 
ences are overcome by converting the basic cobalt carbonate de- 
posited on the mineral into the sulphide; aragonite then assumes 
a decidedly black coloration, whilst calcite changes but little, and 
becomes only slightly grey or ash-coloured. In mixtures of the 
two phases, the granules of the one are readily distinguishable 
from those of the other. The powder tested should be neither too 
fine nor coarser than 0°2—0°4 mm.; the concentration of the cobalt 
nitrate solution used should be 5% of the hexahydrated salt, and 
the boiling in an ordinary test-tube should last just half a minute; 
the sodium or ammonium sulphide solution may be of any reason- 
able strength. The sulphide may, in certain cases, replace the 
potassium chromate of Thugutt’s test (A., 1911, ii, 334) with 
advantage. a> Ee Be 


Estimation of Lead as Sulphite. Gerorcr S. Jamieson (Amer. 
J. Scei., 1915, [iv], 40, 157—160).—Tte method depends on the 
insolubility of lead sulphite (compare A., 1914, ii, 386). The 
neutral or slightly acid lead solution is diluted to 100 c.c., and a 
small excess of 2% sodium hydrogen sulphite solution is added ; 
after one hour, the precipitated lead sulphite is collected, washed 
with cold water, dried at 150°, and weighed. In cases where the 
lead solution contains free acid, the acidity is nearly neutralised 
with ammonia before the sodium hydrogen sulphite is added; the 
subsequent addition of sodium acetate is recommended when deal- 
ing with unknown quantities of lead and free acid. If copper is 
present, the precipitate of lead sulphite should be washed once by 
decantation, and then heated for five minutes with 15 c.c. of con- 
centrated ammonium sulphite solution before it is collected for 
weighing. When the quantity of lead used for the estimation 
varies from 0°1 to 0°2 gram, the maximum error in the results 
obtained is +0°0C04 gram. The method cannot be applied to the 
estimation of lead in the presence of calcium salts. W. P. G. 


Method for the Estimation of Copper in Commercial Copper 
Sulphates. G. Incze (Zeitsch. anal. Chem., 1915, 54, 412—413. 
Compare this vol., ii, 487)—The true reaction which takes place 
on adding a mixture of sodium thiosulphate and thiocyanate to a 
sclation of copper sulphate is represented by the equations: 

2CuSO, + 2Na,S,0, = Cu,SO, + Na.8,0, + Na,SO,, 
Cu,SO, + 2NH,CNS=2CuCNS + (NH,).SO,. 
L. pe K. 


Estimation of Aluminium in Silicates. Emmericu Setcn 
(Zeitsch. anal. Chem., 1915, 54, 395—403).—The well-known process 
of decomposing silicates by means of hydrofluoric and sulphuric 
acids gives good results if the last traces of fluorine are expelled 
by a second evaporation with dilute sulphuric acid (1:5), finally 
increasing the heat to expel the aci¢. 
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When using the alkali fusion, the weighed silica obtained should 
be examined for alumina by evaporating with hydrofluoric and 
sulphuric acid, finally igniting in a covered crucible over the blow- 
pipe. 

The alumina obtained should also be submitted to the same 
treatment, the loss being recorded as silica. L. pe K. 


Estimation of Ferrous Iron in Silicates by Titration 
with Dichromate. O. L. Barnepey (J. Amer. Chem. Soc., 1915, 3'7, 
1829—1835).—The solution of the silicate, containing hydrofluoric 
acid, may also be titrated by the dichromate method if boric acid 
is added to counteract the hydrofluoric acid (compare this vol., 
ii, 583). 

The ‘thin has frequently observed that the sensitiveness of the 
ferricyanide reaction for ferrous iron is greatly influenced by the 
strength of the hydrochloric acid in the solution. Numerous ex- 
periments are now described which illustrate this influence, and it 
is recommended that when small amounts of iron are to be titrated 
by the dichromate method, there should not be more than 5 c.c. 
of concentrated hydrochloric acid present in 200 c.c. of solution. 
If the concentration is larger, ferric chloride should be added to 
give a sharper test on the spot plate. J. C. W. 


Separation of Platinum from Solutions of Ores previous 
to the Volumetric Estimation of Iron in the Same. L. Braxpr 
(Chem. Zeit., 1915, 39, 553—555).—The small quantities of platinum 
which pass into solution when iron ores are fused or dissolved in 
platinum vessels may be precipitated by treating the hot solution 
with stannous chloride and arsenious acid solutions; the platinum 
thus separated is removed by filtration, and the iron is estimated 
by the dichromate titration method, using diphenylcarbohydrazide 
as the indicator (A., 1914, ii, 71). Separation of the platinum by 
reduction with magnesium does not always yield trustworthy 


results, especially if the ore has been fused with alkali carbonates. 
W. P. 8. 


Method of Control Permitting of the Rapid Estimation of 
the Amount of Nickel Deposited on Nickel-plated Articles. 
M. Pontio (Compt. rend., 1915, 161, 175—177).—The reagent 
employed is prepared by mixing water 50 c.c., nitric acid 
(D 1°3325) 10 c.c., hydrochloric acid (D 1°18) 20 c.c., and hydrogen 
peroxide (12 vol.) 20 cc., and the procedure is as follows. One 
drop of the reagent is placed on the article to be examined, and 
left in contact for two minutes, and then one drop of dilute 
ammonia is added. After one minute, the liquid is poured on to 
a porcelain plate, and should not be coloured blue if the article 
being plated was of copper, or yellow or brown if the article was 
of iron. The copper can be further tested for by the addition of 
one drop of potassium ferrocyanide to the liquid on the white 
plate. This length of time of contact corresponds with a deposit 
of 1 mg. of nickel per sq. cm. in the case of copper articles and 
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4 mg. in the case of iron. By this method other periods of con- 
tact could be established for other thicknesses of nickel deposit. 
The same method could be employed for controlling the deposit of 
silver on copper or brass. W. G. 


Detection of Various Mineral and Alkaloidal Poisons in 
Waters. Pierre Beereau (J. Pharm. Chim., 1915, [vii], 12, 
68—73).—Five hundred c.c. of the water are rendered alkaline 
with sodium carbonate, and shaken with 20 c.c. of chloroform ; 
the latter is separated, evaporated, and if any residue is obtained, 
portions of it are tested with general alkaloidal reagents. Should 
indications be obtained of the presence of alkaloids, other portions 
of the residue are tested with specific reagents for the identifica- 
tion of the alkaloid present. The water separated from the chloro- 
form is then acidified with acetic acid, a small quantity of ferric 
chloride is added, followed by ammonia, until a precipitate of 
ferric hydroxide is obtained; the latter will contain any arsenic 
or antimony which may be present, and these may be identified in 
the usual way after the ferric hydroxide has been collected. 
Soluble barium salts are detected by the addition of sulphuric 
acid. For the detection of cyanides, the water is acidified with 
sulphuric acid, a length of copper wire is introduced, and the 
solution distilled; the distillate is tested for hydrocyanic acid in 
the usual manner (formation of Prussian-blue). Mercury, if pre- 
sent, is deposited on the copper wire; should the latter exhibit a 
white colour, it is washed with alcohol, dried, and heated in a 
tube. The mercury will sublime, and may be identified by con- 
verting it into mercuric iodide. Lead and zinc may be separated 
from the water as sulphides, the water used for the previous ex- 
periments being used for the purpose. W. P. 8. 


Estimation of Benzene in Gas Mixtures. G. A. Burrett and 
I. W. Ropertson (J. Ind. Eng. Chem., 1915, 7, 669—670).—The 
apparatus used consists of two glass bulbs, the upper bulb having 
a stem provided with a three-way tap; a side-tube on the stem 
carries a mercury manometer, and the upper bulb is filled with 
phosphoric oxide to remove moisture from the gas. After the air 
has been exhausted from the apparatus, the gas under examination 
is admitted at atmospheric pressure, the barometer read, and the 
two bulbs then immersed in a mixture of solid carbon dioxide and 
acetone or alcohol (this mixture gives a temperature of — 78°). 
At the end of ten minutes, as much gas as is possible is removed 
from the apparatus by means of a pump. In the case of a mix- 
ture of coal-gas and water-gas, practically all the gases otler than 
benzene are thus removed. The tap of the apparatus is now 
closed, the cooling mixture removed, the benzene vaporised at 
ordinary temperature, and its pressure read on the manometer. 
The pressure compared with the atmospheric pressure gives the 
percentage quantity of benzene in the gas mixture. WwW. FG. 


Estimation of Toluene in Commercial Toluols. D. NortHa.t- 
Laurie (Analyst, 1915, 40, 384—389)—Two hundred cc. of the 
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sample are distilled from a flask of just sufficient capacity, with 
the neck cut off close above the sidetube. The liquid is distilled 
at the uniform rate of 7 c.c. per minute into a 50 c.c. cylinder ; 
when 50 c.c. have been collected, the cylinder is changed quickly 
for a 100 c.c. cylinder, and when 98°5 c.c. have been collected, the 
burner is removed and the contents of the flask allowed to cool. 
By the time all drops from the condenser have ceased, 100 c.c. of 
the distillate will have been collected. Should the first 50 c.c. 
be turbid from the presence of water, it is shaken with a pellet 
of calcium chloride. The contents of the flask are now cooled 
under the tap, and transferred to a boiling-point apparatus. This 
consists of a flask with a short side-tube connected with a vertical 
tube, the lower end of which enters the side of the flask, whilst 
the upper end is attached to a reflux apparatus. In the neck of 
the flask is sealed a thin glass cylinder with a hole in the side 
corresponding with the opening to the side-tube; this glass screen 
protects the bulb of the thermometer from draughts. Reference 
should be made to the original for the exact shape and dimensions 
of this piece of apparatus, since the whole method depends on the 
way in which the boiling point is determined. The liquid is 
boiled at such a rate that the condensed liquid falls from the 
condenser at the rate of one drop per second. The observed boil- 
ing point is corrected for atmospheric pressure and length of the 
exposed mercury thread. The boiling point of the first 50 c.c. of 
distillate is then determined in the same way. On reference to a 
table or graph constructed from results obtained with known mix- 
tures of benzene, toluene, and xylene, the quantity of toluene is 
read of A graph is given in the original, on which the per- 
centage quantities of toluene and benzene present can be read off 
directly ; the difference between the sum of these percentages and 
100 represents the quantity of xylene. The method is trust- 
worthy within 0°1%, and is applicable to all possible combinations 
of toluene with benzene and xylene when the samples contain 
from 50 to 100% of toluene. In the case of samples containing 
less than 50% of toluene, a known quantity of pure toluene should 
be added, so as to bring the results on the graph given. Any 
paraffin in the sample would appear in the analysis as toluene, 
but a correction may be made for its quantity by taking the specific 
gravity of the fractions b. p. 107° to 115°; every unit in the third 
place in the specific grevey less than the specific gravity of toluene 
(0°870) will represent 0°68% of paraffin in the quantity of toluene 
found. Carbon disulphide may be present in certain samples, but 
may be removed previously by treatment with alcoholic potassium 
hydroxide solution. W. P. 8. 


Hydrochloric Acid-Ethyl Ether Mixture as a Reagent for 
Rubber Analysis. Doveras F. Twiss (Jndia-Rubber Journal, 1915, 
50, 199).—The ease with which a mixture of hydrochloric acid 
and ether penetrates rubber (compare Stevens, this vol., ii, 480) 
renders it useful for the destruction of accelerators of vuleanisation 
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in a compounded rubber before the extraction of free sulphur by 
hot acetone. D. F. T. 


Practical Alcoholometry. H. P. Barenprecut (Chem. Weekblad, 
1915, 12, 736—741).—A comparison of the results obtained in 
determining the percentage of alcohol in aqueous solution by 
means of the pyknometer and alcoholometer. A. J. W. 


The Estimation of Ethyl Alcohol in Ethyl Ether. P. 
SzeBeRGNyi (Zeitsch. anal. Chem., 1915, 54, 409—411).—The process 
is intended for samples in which the amount of alcohol is too 
small to be determined by means of the density, and is based on 
the fact that alcohol is readily oxidised by a moderately acid solu- 
tion of potassium dichromate, whilst ether is but slightly affected. 

Five c.c. of the sample are diluted with water up to 100 c.c. 
Thirty c.c. of this are placed in a 500 c.c. flask, into which has 
already been introduced 10 cc. of W/2-dichromate, 20 c.c. of 
dilute sulphuric acid (1:1), and 40 c.c. of water. After boiling 
for fifteen minutes under a vertical condenser, and cooling, the 
excess of dichromate is titrated iodometrically. Anything above 
0°9 c.c. of dichromate used represents 0°64 mg. of alcohol for each 
c.c. The exact quantity of dichromate used up by ether must 
be determined by experiment. 

For somewhat larger amounts of alcohol, 5 c.c. of the aqueous 
solution are taken with 20 c.c. of the dichromate, 55 c.c. of water, 
and 20 ¢.c. of the dilute sulphuric acid. In such cases, no correc- 
tion need be made for the dichromate used up by the ether. 

If the ether is also to be estimated, a 2% aqueous solution is 
prepared, and 10 ec.c. are treated for alcohol, as_ described. 
Another 10 c.c. are then placed in a stoppered 500 c.c. flask with 
addition of 40 c.c. of N/2-dichromate and 40 c.c. of sulphuric acid 
previously mixed with 10 c.c. of water, and cooled. After wait- 
ing for twelve hours, the contents of the flask are diluted with 
oe haa c.c. of water, and the excess of dichromate is titrated as 

efore. 

After deducting the dichromate used up by the alcohol (multi- 
plied by 1°1), from the result, the ether is found by multiplying 
the number of c.c. reduced by 4°6. L. pe KE 


Detection of 8-Naphthol in Lysol and Similar Preparations. 
R. Bopmzr (Analyst, 1915, 40, 341—342).—When 1 c.c. of lysol free 
from B-naphthol is dissolved in 100 c.c. of water, and the solution 
treated with 1 c.c. of diazotised benzidine reagent (prepared by 
diluting a mixture of 1 gram of benzidine, 4 c.c. of concentrated 
hydrochloric acid, and 1 gram of sodium nitrate to 100 c.c. with 
water, and neutralising the solution), an orange-coloured solution 
is obtained, but if as little as 0°2% of B-naphthol is present in 
the lysol, a red coloration is produced. The quantity of B-naphthol 
may be ascertained by comparing the coloration with that given 
under similar conditions by lysol containing a known amount of 
B-naphthol. Within certain limits, the differences in colour ex- 
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hibited by different quantities of lysol are distinct, and it is 
possible to distinguish between samples of lysol containing 0°2, 
0°5, and 1% of B-naphthol respectively. W. P. 8. 


Stanék’s Method for the Estimation of Sucrose. H. Pe.ier 
(Bull. Assoc. Chim. Suer. Dist., 1916, 32, 169—173).—This method 
(A., 1914, ii, 586), when applied to molasses, yields results which 
agree with those given by Pellet’s sulphurous method, Andrlik’s 
carbamide method (compare A., 1914, ii, 750), Ogilvie’s invertase 
method, and Saillard’s method (A., 1914, ii, 682); of all these, the 


sulphurous acid method is considered to be the most simple and 
rapid. W. P. S. 


Estimation of Reducing Sugars in the Presence of Sucrose. 
H. Peter (Ann. Chim. anal., 1915, 20, 169—175).—Sucrose has a 
distinct reducing action when boiled for some time with Fehling’s 
solution, the extent of the reduction varying with the duration 
of the boiling, the alkalinity of the Fehling’s solution, the con- 
centration of the sucrose, etc. Reduction does not, however, take 
place if the mixture of sucrose solution and Fehling’s or cupro- 
potassic solution (compare A., 1914, ii, 750) is heated to 62°, and 
maintained at this temperature for ten minutes. A small quantity 
of reducing sugar (0°01%) in the sucrose causes a reduction of the 
Fehling’s solution under these conditions. W. P. S. 


An Apparatus for the Photolysis of Powders. GuiLBaup 
(Compt. rend., 1915, 161, 212—213).—A description of a simple 
apparatus for carrying out photolytic tests of such substances as 
nitrocellulose and smokeless powders. It consists essentially of a 
quartz decomposition tube, 15 mm. wide and 100 mm. long, which 
is ground into a glass cap, through which connection is made by 
a short capillary tube to a sensitive volumeter by means of a 
three-way tap. A known weight of the substance is put into the 
decomposition tube, which is then connected to the apparatus and 
evacuated. Connexion is then made with the volumeter, the tube 
is submitted to the rays from a mercury vapour lamp for a given 
time, and the volume of gas evolved is measured from time to 
time. Finally, the gases are driven out of the volumeter through 
the three-way tap into a gas analysis apparatus. W. G. 


Estimation of Formic Acid in the Presence of Acetic Acid. 
R. Lauremann (Chem. Zeit., 1915, 39, 575).--A method proposed 
recently by Heermann for the estimation of formic and acetic acids 
in admixture depends on the decomposition of acetates by formic 
acid. The solution containing the two acids is neutralised with 
sodium hydroxide, evaporated to dryness, the residue dried at 
125°, and weighed ; it is then treated with formic acid, evaporated, 
again dried, and weighed. The amount of acetic acid present is 
calculated from the difference in the two weights obtained, and 
the formic acid is found by difference. The author finds that the 
decomposition of the acetate is never quite complete, even after 
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repeated evaporations with formic acid and water, and that the 
results obtained are, consequently, only approximately correct. 
In the case of solutions containing about 1% of the two acids 
together, and from 0°3 to 0°7% of formic acid, the quantity of 
formic acid found is about 0°02% too high, and the amount of 
acetic acid correspondingly low. W. P. &. 


Detection of Hydrocyanic Acid in Toxicology by the Ferric 
Thiocyanate Test. P. LaviaLte and L. Varenne (J. Pharm. Chim., 
1915, [vii], 12, 74—81).—The solution suspected to contain 
hydrocyanic acid is treated with ammonium sulphide, boiled for 
five minutes, and then evaporated to a volume of 1 c.c. This 
residual solution is mixed with 9 c.c. of water, ten drops of hydro- 
chloriec acid are added, and the solution is extracted several times 
with ether. The ethereal extracts are allowed to evaporate at the 
ordinary temperature, and the residue is treated with dilute ferric 
chloride solution, added drop by drop until any coloration obtained 
reaches its maximum intensity; an excess of ferric chloride is to 
be avoided. <A red coloration indicates the presence of hydro- 
cyanic acid. If the coloration is very slight, the mixture is shaken 
with 2 c.c. of ether; after separation, the ethereal layer will 
exhibit a violet coloration if only a very small quantity of hydro- 
cyanic acid is present. Meconic acid yields a coloration with 
ferric chloride similar to that given by thiocyanic acid, but ferric 
meconate is insoluble in ether. The test will detect the presence 
of as little as 0°00005 gram of hydrocyanic acid. WwW. &. &. 


Detection of Benzoic Acid and Salicylic Acid in Milk. 
Poipre (J. Pharm. Chim., 1915, [vii], 12, 168—169; from 
Pharmazevtizeski J., 1915, No. 8).—One hundred ¢.c. of the milk are 
treated with 40 c.c. of Fehling’s copper sulphate solution, 10 c.c. 
of sodium hydroxide solution, and 150 c.c. of water, and the mix- 
ture is filtered. The filtrate is acidified with 5 c.c. of concentrated 
hydrochloric acid, extracted with ether, and the ethereal extract 
evaporated in a basin. The latter is then covered, heated, and 
any sublimate collecting on the cover is removed and examined 
microscopically and chemically. The test will detect the presence 
of 1 part of benzoic acid in 50,000 parts of milk. W. P. S. 


Est mation of Fat in Food for Infants. H. G. Cuapman (J. 
Roy. Soc. New South Wales, 1914, 48, 469—472).—The author records 
an instance where the ether extraction method for the estimation 
of fat in an infant’s food gave 7°4%, as against 16°85% obtained 
by the Rése-Gottlieb method. The fats extracted in each case 
were identical. The cause of this discrepancy is not yet deter- 
mined, but fairly correct figures were obtained by the ether extrac- 
tion method when less than 0°75 gram of food were mixed 
previously with 10 c.c. of water, transferred to a filter-paper, the 
water driven off at 90°, and the dried filter-paper extracted with 
dry ether in a Soxhlet apparatus as usual. G. F. M. 
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Apparent Effect of Acetic Acid on the Constants of Butter 
Fat. Crarence Bauiman (J. Ind. Eng. Chem., 1915, 7, 680—681).— 
A convenient method of estimating fat in such substances as ice- 
cream consists in treating 9 grams of the sample with 20 c.c. of 
glacial acetic acid in an ordinary Babcock milk bottle, adding 
10 c.c. of sulphuric acid, and proceeding as in the estimation of 
fat in milk; the acetic acid is added to prevent the charring action 
of the sulphuric acid on the sugar present. The volume of the 
fat layer multiplied by 2 gives the percentage quantity of fat in 
the sample. The authors attempted to identify the fat as butter- 
fat by separating the fatty layer and applying the usual tests, but 
the results obtained were untrustworthy. Even with products 
prepared from milk, the fat gave higher saponification and 
Reichert-Meiss] numbers than were obtained with butter-fat, and 
the refractometer number was low. This was due to the retention of 
acetic acid by the fat, but it was found that it could be expelled 
by heating the fat at 95° for one hour. The heated fat then gave 
normal analytical results. Fats separated from dairy products by 
decomposition with sulphuric or hydrochloric acid did not retain 
any of the mineral acid. W. P.S. 


Estimation of Phenacetin and Salol in Admixture. W. 0. 
Emery, G. C. Spencer, and C. C. LeFrsvre (J. Ind. Eng. Chem., 1915, 
7, 681—684)—Two methods are described; in the first, the 
phenacetin is converted into phenetidine sulphate, the salol 
separated by means of chloroform, the phenetidine sulphate then 
reconverted into phenacetin, and weighed. Since a portion of 
the salol is lost by volatilisation, the quantity of this substance 
present is found by difference. The second method consists in 
converting the salol into sodium salicylate and _phenoxide, 
separating and recovering the phenacetin by extraction with 
chloroform, and estimating the salol by titration with bromine. 
If the phenacetin and salol are present in pill or tablet form and 
mixed with other substances, the sample is extracted with chloro- 
form, and the residue obtained on evaporating the chloroform 
solution used for the analysis. First method—A _ weighed 
quantity of the two substances is heated on a water-bath with 
10 c.c. of dilute sulphuric acid (1:10) until the volume of the 
solution has been reduced to 5 c.c.; 10 c.c. of water are added, the 
solution again evaporated to 5 c.c., and the addition of water 
followed by evaporation is repeated. The residual solution is ex- 
tracted with three successive quantities of chloroform, the chloro- 
form extracts are washed, as they are separated, with 5 c.c. of 
water, and the latter is added to the aqueous acid solution. The 
latter is treated with an excess of sodium hydrogen carbonate, 
25 c.c. of chloroform are added, followed by five drops of acetic 
anhydride for every 0°1 gram of phenacetin known or believed to 
be present. After the mixture has been shaken thoroughly, the 
chloroform layer is separated, distilled, and the distilled chloro- 
form used to extract the solution a second time; a third extrac- 
tion is made in a similar manner, an additional quantity of chloro- 
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form being used to augment the volume of that distilled. The 
chloroform extract is washed with water, filtered, evaporated, the 
residue of phenacetin treated several times with water and 
evaporated, then dried over calcium oxide, and weighed. Second 
method.—A quantity of the two substances, containing not more 
than 0°1 gram of salol, is heated on a water-bath for five minutes 
with 10 c.c. of 2°5% sodium hydroxide solution, then cooled rapidly, 
and extracted with chloroform; the chloroform solution is washed 
with 5 c.c. of water, filtered, evaporated, and the residue of 
phenacetin dried and weighed. The aqueous alkaline solution and 
the water used for washing the chloroform extract are transferred 
to a stoppered bottle, diluted with water to 200 c.c., and an excess 
(about 45 c.c.) of N/7-potassium bromide-bromate solution is 
added, followed by 10 c.c. of concentrated hydrochloric acid. The 
mixture is shaken for one minute, and at intervals for thirty 
minutes; 10 c.c. of 15% potassium iodide solution are then added, 
the mixture is shaken for fifteen minutes, and the liberated iodine 
titrated with WV/7-thiosulphate solution. Each molecule of salol 
requires 12 atoms of bromine, and 1 c.c. of V/7-bromide-bromate 
solution is equivalent to 0°002548 gram of salol. Both methods 
yield trustworthy results. W. P.S. 


Identifying Amino-H-acids. Berrnuarp C. Hesse (/. Ind. Eng. 
Chem., 1915, '7, 674—675).—The following tests are proposed for the 
identification of 2-amino-H-acid, 7-amino-H-acid, and 2 :7-diamino- 
H-acid (H-acid is  1:8-aminonaphthol-3:6-disulphonic acid): 
(1) A small quantity (less than 1 mg.) of the substance is treated 
with a few drops of 40% sodium hydroxide solution, and then 
diluted with 1 c.c. of water. (2) A small quantity of the sub- 
stance is heated with two drops of sulphuric acid (D 1°84) until a 
violet colour begins to develop; two drops of 0°5% sodium nitrite 
solution are then added, the mixture is cooled, diluted with 0°5 c.c. 
of water, nearly neutralised with 40% sodium hydroxide solution, 
and rendered alkaline with a slight excess of sodium carbonate. 
(3a) A trace of the substance is heated with one drop of saturated 
sodium carbonate solution, one drop of concentrated hydrochloric 
acid, and 0°5 e.c. of water are added, the mixture boiled and 
cooled, one drop of the solution is placed on a filter-paper, and one 
drop of hydrogen peroxide is added. (3) When the coloration 
which develops on the paper has reached its maximum, the spot 
is treated with a drop of 40% sodium hydroxide solution. The 
colorations obtained in these tests are: 

Test. 2.Acid. 7-Acid. 2 . 7-Acid. 
Yellow or brown. Green. Violet, then blue. 
Bluish-red. Bluish-red. Yellow or brown, 


3a. Brown or yellow. Violet to red. Blue. 
3b. Red. White or cream. Red to violet. 


W. P.S. 


Estimation of Small Quantities of Alkaloids. E. Cartinranti 
(Boll. chim. farm., 1915, 54, 321—323) —The estimation of small 
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amounts of morphine or codeine, either in pharmaceutical pre- 
parations or for toxicological purposes, may be effected by the 
following colorimetric methods, a Wolff colorimeter being 
employed. 

In the case of morphine, the solution to be examined and a 
known volume, say 1 c.c., of a 0°5% morphine hydrochloride solu- 
tion are evaporated separately in basins on a water-bath, and 
allowed to cool in a desiccator. Each of the residues is dissolved 
in 5 cc. of concentrated sulphuric acid, and the liquid introduced 
into a tube holding about 50 c.c. and fitted with a ground stopper ; 
each dish is washed thrice with 3 c.c. of concentrated sulphuric 
acid, and the washings added to the tube, which is then closed 
and immersed for fifteen minutes in a boiling water-bath. To the 
cooled tubes are added 10 c.c. of a mixture of 100 c.c. of concen- 
trated sulphuric acid with two drops of nitric acid (D1°4); on 
shaking the tubes, the characteristic, blood-red coloration appears. 
The solutions are then introduced into the cylinders of the colori- 
meter, in which they are made up to the same height by addition 
ef-the small quantities of concentrated sulphuric acid used for 
washing the tubes. 

In the case of codeine, to each of the two aqueous residues, 
reduced to about 1 ¢.c. by evaporation on a water-bath at 70—75°, 
15—20 c.c. of monohydrated sulphuric acid are added cautiously 
so that the mixture is not heated. The liquid is then introduced 
into a 50 c.c. flask, together with three quantities of 5 c.c, of the 
acid used to wash out the dish and 10 c.c. of monohydrated 
sulphuric acid containing 2 c.c. of 10% ferric chloride solution per 
100 c.c. of the acid. After being shaken, the flasks are immersed 
for fifteen minutes in a water-bath at 80°, the cooled solutions, 
which have assumed blue colorations, being introduced into the 
cylinders of the colorimeter as before. 

These methods admit of the estimation of 0°001—0°003 gram of 
morphine or codeine hydrochloride to within about 0°0001 gram. 

T. H. P. 


A New Very Sensitive Colour Reaction for Atropine, 
Hyoscyamine, and Scopolamine. R. Wasickxy (Zeitsch. anal. 
Chem., 1915, 54, 393—395).—The reagent consists of a solution of 
2 grams of pdimethylaminobenzaldehyde in 8. grams of sulphuric 
acid, to which 0°4 gram of water is then added. The three above- 
mentioned alkaloids are not affected by the reagent in the cold, 
but on gentle warming an intense red colour appears which, after 
removing the source of heat, becomes more and more cherry-red 
and then reddish-violet, the colour persisting for days. ; 

Several alkaloids also give similar colorations, but these take 
place at once in the cold; some give on warming a colour of quite 
a different shade. It is believed that the reaction is not due to 
tropine, but to tropic acid groups. L. pe K. 


Goeldner’s Test for Cocaine. lLron A. Ryan (J. Amer. Chem. 
Soc.. 1915, 3'7, 1960—1961).—The above test (Zettsch. anal. Chem., 
1901, 40, 820) consists in adding the suspected solid to a mixture 
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of about 0°01 gram of resorcinol with six or seven drops 
of “ pure” sulphuric acid, when a “cornflower-blue” colour should 
develop. It is now found that this is not a test for cocaine at all, 
but that the colour is caused by nitrates or nitrites. On evapor- 
ating 1 ¢.c. of a solution containing one ten-millionth of a gram of 
nitrogen as potassium nitrate, moistening the residue with pure 
sulphuric acid, and then adding a trace of resorcinol, the blue 
coloration is quite distinct. J.C. W. 


Estimation of Creatine in Muscle and other Organs. N. W. 
Janney aud N. R. Biatnerwick (J. Biol. Chem., 1915, 21, 567—582). 
—Creatine and creatinine are probably not to be regarded as 
existing in firm combination in liver and muscle; acid hydrolysis 
of such organs, previously freed from these substances by extrac- 
tion, fails to yield additional creatine or its anhydride. The 
methods of estimation described previously leave much to be 
desired. Folin’s procedure cannot be recommended; other sub- 
stances present may affect the colour reaction and lead to errors 
of more than 400% in liver and other organs; even in muscle there 
is usually some error. The method recommended consists in simple 
extraction with boiling water to which a little acetic acid is added ; 
the addition of aluminium hydroxide assists in the coagulation of 
the proteins; the conversion of creatine into creatinine should be 
carried out in the water-bath; after this, Folin’s procedure can be 
followed. W. D. 4H. 


Titration of Opium. Doume (Ann. Chim. anal., 1915, 20, 
182—183; from J. Amer. Pharm. Assoc., 1915, 85).—Four grams of 
the powdered opium are shaken with water for three hours, then 
washed thoroughly, the aqueous extract is evaporated to 50 c.c., 
rendered strongly alkaline with sodium hydroxide, and extracted 
several times with ether. The aqueous solution is now acidified 
with sulphuric acid, next rendered slightly ammoniacal, and the 
morphine extracted with a mixture of equal parts of chloroform 
and isobutyl alcohol. After the chloroform has been evaporated 
from the extract, the isobutyl alcohol is removed by distillation 
under reduced pressure; the residue is then dissolved in a known 
volume of standard acid, and the excess of the acid titrated, using 
methyl-orange as the indicator. W. P. S. 


Group Method for the Detection of Gelatinising Agents, — 
Pasty Material and Thickeners, Used in Food Products. 
Leon A. Congpon (J. Ind. Eng. Chem., 1915, 7, 606—607).—The 
substances are divided into six groups, according to their reactions 
with various reagents. (1) With iodine solution: starch, blue 
coloration; amylodextrin, purple coloration; erythrodextrin, red 
coloration ; achroodextrin, no coloration. (2) With acid mercuric 
nitrate solution; gelatin, turbidity; acacia, gelatinous precipitate 
soluble in excess of the reagent; agar or tragacanth, white, cloudy 
Precipitates. (3) With concentrated sodium borate solution: agar 
or acacia, white precipitates (acacia also gives a white precipitate 


ii. 712 ABSTRACTS OF CHEMICAL PAPERS. 


with basic lead acetate and a bluish-black coloration with tannin). 
(4) With sodium hydroxide solution: tragacanth, brownish-yellow 
coloration on heating; acacia, white precipitate. (5) With 
mercuric chloride solution: dextrin, turbidity; albumin and 
gelatin, white precipitates. (6) With ammoniacal copper solution: 
pectin, microscopic crystals of cupric pectate. > © 


Culture Media Employed for the Bacteriological 
Examination of Water. I. The Schardinger-Dunham 
Medium for Detecting Bacteria which Produce Hydrogen 
Sulphide. E. M. Cuamor and H. W. Repriexp (J. Amer. Chem. Soe., 
1915, 37, 1606—1630).—Slight variations in concentration of the 
media used in the bacteriological examination of water may lead 
to considerable differences in the results, and a study has therefore 
been made of the various culture media employed with the object 
of finding a really satisfactory standard medium. An account is 
now given of experiments with the Schardinger-Dunham medium 
(A., 1898, ii, 193), to which artificial sewage was added. Observa- 
tions were made of the influence on the growth of the bacteria of 
the concentrations of the peptone and the inorganic salt (sodium 
chloride), and of the acidity of the medium. 

It was observed that the rapid production of large quantities 
of hydrogen sulphide by sewage organisms is due to a group of 
bacteria which do not actively ferment carbohydrates, rather than 
to members of the colon bacillus group. E. G. 


Culture Media Employed for the Bacteriological Examina- 
tion of Water. II. Lactose-Peptone Media. E. M. Cnamor 
and C, M. SHerwoop (J. Amer. Chem. Soc., 1915, 3'7, 1949—1959. 
Compare preceding abstract)—-A study has been made of the 
effect of the concentration of the nitrogenous matter, inorganic 
salts, acids, and carbohydrates of lactose-peptone media on the 
volume and composition of the gases evolved during the develop- 
ment of the fermentative bacteria of the B. coli group. It is 
found that: (1) the volume of the gas increases to a maximum 
with the concentration of the nitrogenous food; (2) the addition 
of from 0°5 to 1% of potassium chloride stimulates fermentation, 
whilst sodium chloride and other salts do not give such uniformly 
good results; (3) it is unprofitable to use a more than 1% solution 
of lactose; and (4) fermentation is most rapid when the mixture 
has an acidity of about 1%, expressed in c.c. of N-hydrochloric 
acid, with phenolphthalein as indicator. The question of the com- 
position of the gases evolved is reserved for another paper. 

A very sensitive and stable peptone medium consists of peptone 
3—4%, lactose 0°8%, potassium chloride 0°6%; the reaction should 
be equivalent to +1% of V-HC!. J.C. W. 


General and Physical Chemistry. 


The Reflection Capacity of Certain Solutions in the Ultra- 
red Spectrum. F. Genurts (Ann. Physik., 1915, [iv], 47, 
1059—1088).—The reflection capacity of water and aqueous solu- 
tions of salts has been examiued in the region 1°0—l1‘5y. In 
general, small differences are found when the wave-lengths of the 
reflection maxima for the solid salts are compared with those for 
the same substances in solution. 

From experiments with solutions of ammonium nitrate and 
ammonium sulphate of widely varying concentration, it appears 
that the reflection capacity increases more rapidly than the con- 
centration. The position of the maximum is displaced in the 
direction of the visible spectrum when the concentration is 
increased. Both effects are shown to be in agreement with Drude’s 
theory of dispersion. H. M. D. 


The Ultra-violet Spectrum of Elementary Silicon. J. C. 
McLennan and Evan Epwarps (Phil. Mag., 1915, [vi], 30, 482—484), 
—The spectrum of silicon described by Crookes (A., 1914, ii, 693) 
has been supplemented by measurements of the wave-lengths of 
lines in the spark spectrum between A 2124°4 and A1842°2. The 
silicon used was from the same source as that used by Crookes. 

H. M. D. 


A New Series of Lines in the Spectrum of Univalent 
Helium. Joun Kocn (Ann. Phystk., 1915, [iv], 48, 98—108).—The 
spectrum which is emitted by helium canal rays when subjected 
to the action of a strong electric field has been found to contain 
lines which do not belong to any of the recognised helium series. 
The wave-lengths of the two new lines are 4 4518°77 and A 4046°02. 
They are strongly polarised, the polarisation of the component 
which vibrates parallel to the field being much stronger than that 
of the component at right angles. It is shown that the two lines 
belong to a combination series, which, according to the Ritz 
formulation, is given by the equation v=(2, p, 7) —(m, p,m), where 
m=3, 4,5, .. and p and qm are the series constants of the prin- 
cipal series. The lines are due to helium atoms carrying a single 
charge, and it is to be noted that the series is analogous to series 
which have already been observed for lithium and sodium. It is 
to be expected that the doubly charged helium atoms will give rise 
to a similarly constituted series of lines. H. M. D. 


Spectroscopic Examination of Two Sardinian Minerals. 
E. Sernaciorro (Gazzetta, 1915, 45, ii, 86-—-96)—Results are given 
of a spectroscopic study of plates of black mica and of a red pig- 
ment, both obtained from the granulites of Cala Francese, Isola 
di Maddalena (compare Lovisato, A., 1913, ii, 613). T. H. P. 
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Extinction Measurements of Solutions of Sulphurous Acid, 
Sulphites, Hydrogen Sulphites, and Metabisulphites, and of 
Gaseous and Liquid Sulphur Dioxide. Caries Scorr Garrerr 
(T., 1915, 107, 1324—1334).—Extinction measurements have 
been made with 0-06 SO,/2 solutions of sulphurous acid, rubidium 
hydrogen sulphite, potassium hydrogen sulphite, sodium hydrogen 
sulphite, ammonium sulphite, sodium metabisulphite, potassium 
metabisulphite, acetone sodium hydrogen sulphite, potassium 
sodium sulphite, sodium sulphite, and symmetrical and unsym- 
metrical diethyl sulphites. These measurements were carried out 
with a large Hilger quartz spectrometer, using a rotating sector 
and a nickel spark as illumination. The extinction curve for the 
acid was easily obtained, and was easily reproducible; in the case 
of the acid sulphites, it was shown that the absorption increased 
with time, and that a maximum absorption was obtained in four 
or five weeks. This behaviour, on being further studied, was 
shown to be due to the influence of light, for freshly prepared 
solutions exhibited no selective absorption, and when kept in the 
dark still exhibited no selective absorption, but solutions exposed 
to light for twenty-six days exhibited the maximum absorption. 
Metabisulphites behaved in exactly the same way as the acid 
sulphites. The normal sulphites of sodium and potassium, mixed 
sulphites of sodium and potassium and of silver and potassium, 
the two diethyl sulphites and acetone sodium hydrogen sulphite, 
were all without selective absorption. Consequently, it follows 
that the present method of investigation is incapable of furnish- 
ing evidence as to the constitution of sulphites. The seat of the 
selective absorption is shown to be hydrated sulphur dioxide, 
SO,,7H,O, and the changes in the absorption are to be explained 
by the equations: (1) Na.S,0O;+ H,O=2NaHSO,; (2) NaHSO,+ 
NaHso, =— Na,SO, + H,SO, (light reaction); (3) H,SO, — 
SO,,2H,O ; and (4) R-R/SO,+ H,O=RHSO,+R/-OH. The relative 
quantity of SO,,2H,O present in equally concentrated solutions of 
the various acid sulphites is calculated, and these quantities are 
shown to increase with increasing strength of the base, that is, the 
equilibrium given by equation (2) shifts to the right the stronger 
the base. 

The adsorption of gaseous, liquid, and solution of sulphur 
dioxide of concentration 0°06 SO,/2 were then compared, and the 
centre of absorption in the three cases found to be 2961 A.U. for 
the gas, 2850 A.U. for the liquid, and 2770 A.U. for the solution. 

J. F. 8. 


Light Absorption and Fluorescence. III. E. C. C. Baty 
(Phil. Mag., 1915, [vi], 30, 510—526. Compare A., 1914, ii, 318; 
this vol., ii, 77).—According to Bjerrum (A., 1912, ii, 1114), the 
frequencies ‘of lines in the short-wave infra- red absorption spectrum 
can be represented by the formula v+thn/2z°Z, in which v is the 
frequency of the central line of the group, 7 the moment of inertia 
of the rotating molecules, h the Planck constant, and n the series 
of whole numbers 1, 2, 3, etc. The further application of 
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Bjerrum’s views has shown that the above formula is applicable 
to the whole of the absorption-band groups in the short-wave infra- 
red, the visible and the ultra-violet regions of the spectrum. 

The essence of Bjerrum’s theory is that the frequencies of the 
centres of the infra-red bands are consecutive multiples of a funda- 
mental constant or basis, and in so far it agrees with experiment, 
but the theory offers no explanation of the fact that certain 
multiples of the constants correspond with absorption bands which 
are of much greater intensity than the neighbouring multiples on 
each side. To account for these differences of intensity, it is sug- 
gested that there are two (or more) constants or bases, and that 
the intensity of an infra-red is especially marked when its fre- 
quency is either an even multiple of the two constants or represents 
the least common multiple of these numbers. 

By application of the Bjerrum principle of combination, and the 
use of four fundamental constants, it is shown that the wave- 
lengths of the whole of the absorption lines in the ultra-violet 
absorption spectrum of benzene can be calculated, and that the 
results are in good agreement with the measured wave-lengths. 

From an examination of the infra-red spectra of phenol, aniline, 
myricyl alcohol, and triethylamine, it has been found that the 
spectra are additively related to the spectra of the constituent 
radicles. The wave-lengths of the ultra-violet absorption lines of 
phenol and aniline may thus be calculated by making use of the 
constants which are characteristic of the infra-red spectra of 
benzene and water and of benzene and ammonia, respectively. 
The agreement is quite satisfactory, and well within the limits of 
experimental error. H. M. D. 


Absorption Spectra of Certain Aromatic Nitroamines and 
Nitroamides. II. Gitserr T. Morcan, Henry Wessrer Moss, 
and James Waker Porver (T., 1915, 107, 1296—1318; compare 
T., 1911, 99, 1945; 1912, 101, 1210).—The absorption spectra of 
Mf /5000-aleoholic solutions of a large number of nitroamines and 
nitroamides have been measured by means of a single-prism Hilger 
spectrometer, using a molybdenum spark as source of illumination. 
These included nitroanilines, aminotoluenes, nitroaminoxylenes, 
and their alkyl, aryl, and other derivatives, nitropiperidines, nitro- 
p-phenylenediamine and its acetyl derivatives, 4-nitro-2 : 5-tolylene- 
diamine, nitroaminophenols, o-dinitrotolidine (I and II), and 
m-dinitrotolidine (I, II, III, and IV). Im all cases, absorption 
curves, melting points, and colour of the substances investigated 
are given. The general results of the present paper and the two 
previous papers (/oc. cit.) are summarised in the paper. It is 
shown that it is extremely difficult to express the influence of 
substitution and intramolecular change on the visible and ultra- 
violet spectrum. The rule (Hartley, T., 1881, 39, 165; 1885, 47, 
693; 1903, 83, 224) that the substitution of a methyl group for 
hydrogen effects a shift of the absorption towards the red is not 
generally fulfilled among aromatic derivatives. In some cases the 
conversion of amino-compounds into fully hydrogenised piperidine 


47—2 


ti. 716 ABSTRACTS OF CHEMICAL PAPERS. 


rings causes the absorption band to become more persistent and 
to be shifted toward the red. In the case of 3:5-dinitro-4- 
piperidino-o-xylene, however, the band entirely disappears. The 
introduction of a second nitro-group into nitro-compounds causes 
a shift of the single broad band toward the blue, but the introduc- 
tion of a third nitro-group leads to the appearance of two bands, 
the second of which is lost by alkylation, arylation, or benzylation. 
The acylation of nitroamines either obliterates the absorption band 
completely or greatly reduces its persistence, and shifts it towards 
the blue. With regard to the relationship between chemical con- 
stitution of aromatic compounds and their absorption spectra, it is 
shown that the experimental results indicate that the differences 
manifested in the selective absorption of closely related organic 
substances are due to specific differences in chemical structure 
which are too subtle to be represented by the present conventional 
modes of representing constitution. It follows, therefore, that 
each organic substance of any considerable degree of complexity 
must be regarded as having its own particular constitution in 
regard to its action on visible and invisible light. The resultant 
absorption is a specific characteristic of the compound, which, in 
general, cannot be deduced as an additive property obtainable by 
integrating the individual contributory effects of each of the con- 
stituent groups or atoms in the molecule. J. F.S. 


Spectrographic Study of Amino-acids and Polypeptides. 
Pattie ApotpH: Koper [ With WattHer Eperver | (J. Biol. Chem., 1915, 
22, 433—441).—The absorption of aliphatic amino-acids in acid or 
alkaline solution is only general in the extreme ultra-violet. The 
aromatic amino-acids show absorption bands which may be useful 
in detecting them in peptide chains; excess of alkali increases the 
absorption and tends to shift it towards the red. The spectrum of 
di- and tri-peptides shows no special absorption. The keto-enol 
tautomerism in peptide linkings (Dakin and Dudley) is doubtful. 

W. D. H. 


Quantitative Light-filter for the Ultra-violet Portion of the 
Spectrum. N. P. Peskov (J. Russ. Phys. Chem. Soc., 1915, 47, 
918—942).—By the qualitative investigation of spectrograms, the 
author has devised a light-filter, in which gaseous bromine and 
chlorine are used in conjunction, which absorbs the spectral 
region 500—300 pp. By means of an improved modification of 
Henri’s photographic method (A., 1911, ii, 833; 1912, ii, 873, 883, 
964, 1132) for determining coefficients of absorption in the in- 
visible part of the spectrum, these coefficients have been measured 
for gaseous chlorine and bromine for forty-three lines of the 
spectrum of the quartz lamp. The process of absorption of light 
in mixtures of several absorbing components is formulated mathe 
matically, and by means of the formule deduced it is shown 
experimentally that, when dry chlorine and bromine are mixed, 
the characters of their absorption remains unchanged, Beer’s law 
being consequently obeyed. 

The light-filter has been subjected to detailed quantitative in- 
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vestigation, concentrations of bromine and chlorine being found 
which permit of the filtering of any part of the spectrum chosen 
beforehand; this filtration may be restricted within such narrow 
limits as 250 and 240 pp. ae Be Es 


The Fluorescence of Sulphur, Selenium, and Tellurium 
Vapours. D. Diesretmerer (Zettsch. wiss. Photochem., 1915, 15, 
18—55. Compare Steubing, A., 1913, ii, 816).—Sulphur, selenium, 
and tellurium are found to give a fluorescent emission when the 
vapours of the elements are subjected to the influence of either 
white light or the light emitted by the are burning between 
electrodes of various metals. In the case of sulphur vapour, the 
phenomenon is also observed when spark discharges are used as 
the source of excitation. The fluorescence is only observable when 
the vapours are of low density compared with that of the saturated 
vapours, and the influence of temperature on the intensity of the 
effect would seem to show that centres of emission are the diatomic 
molecules. The phenomenon is very sensitive to foreign substances, 
and no fluorescence is observed in the presence of small quantities 
of impurities. 

The fluorescence spectra consist of bands which are shaded off 
towards the red end of the spectrum. As the atomic weight in- 
creases, the “centre of gravity” of the exciting light shifts from 
the ultra-violet into the visible region. In each case, changes are 
found to occur in the fluorescence spectrum when the nature of 
the exciting light is changed. 

The absorption spectra of the free vapours have also been 
examined. These also consist of bands which are shaded off 
towards the red. With increasing atomic weight, these bands show 
an increasing tendency towards resolution into lines. In the case 
of selenium and tellurium, the absorption and emission spectra 
overlap to an appreciable extent, and the wave-length measure- 
ments afford evidence in support of the view that some of the 
fluorescent bands are coincident with bands in the absorption 
spectra. H. M. D. 


Influence of Constitution on the Rotatory Power of Optically 
Active Substances. VIII. H. Rupe (Annalen, 1915, 409, 
327—357).—By the reaction between chloromethylenecamphor 
and a Grignard reagent, derivatives of methylenecamphor, 

-CHR 
OH <i ’ 
in an optically pure state are easily prepared. Substances in 
which R is methyl, ethyl, propyl, isobutyl, phenyl, benzyl, phenyl- 
ethyl, phenylpropyl, cyclohexyl, or a-naphthyl have been obtained : 
their description will be given in a future paper. Their optical 
investigation confirms the generalisations regarding the influence 
of certain groups on the rotatory power already recorded (A., 1909, 
1, 927; 1910, i, 398; 1913, i, 264, 266, 884; 1914, i, 131). 

The [a] values for the C, D, E, and F lines at 20° in a 10% 
solution in benzene (liquid compounds are examined without a 
solvent) of these substances are recorded. The coefficient of the 
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rotatory dispersive power, [a]p/[a]o, is 2°31. The use of these data 
in calculating the dispersion curves of optically active homologous 
compounds has been recorded by Hagenbach (this vol., ii, 302). 
The author has observed that for most of the derivatives of 
methylenecamphor [a]p —[a], is almost exactly equal to [a],. A 
similar result has been observed in the dispersion curves of some 
hydrocarbons derived from citronellaldehyde, where 
[a}?—[a],=[@]¢ 

(Rupe and Jagers, A., 1914, i, 131). Consequently, for substances 
belonging to the same class of compounds, [a], —|a], is a constant 
(compare also Walden, A., 1903, i, 311; Guye and Wassmer, A., 
1904, i, 471). The same observation has also been noted in the 
case of a number of esters of menthol and myrtenol. The constant 
is best expressed as a function of a wave-length, A,, called the 
“ characteristic wave-length,” calculated by a formula, 

1/A.2 = (1/Ae? -— 1/Ap?) (Lap —[a]o - [a}e)/([a]o — [a]p) + 1/Ax%, 
deduced by Hagenbach (/oc. cit.). The course of a dispersion curve 
is completely characterised by the characteristic wave-length, which 
is situated nearer the red end of the spectrum the flatter is the 
curve. The constant is an additive magnitude modified by con- 
stitutive influences. 

The application of the characteristic wave-length in attacking 
the problem of anomalous rotatory dispersion is discussed. C. S. 


Photochemical Reactions and the Photoelectric Effect. 
G. 8. Lanpssere (J. Russ. Phys. Chem. Soc., 1915, 47, 908—918).— 
The author advances the view that the influence of insolation on a 
reacting mixture produces a photoelectric effect, which results in 
ionisation, and thus activates the compounds, chemical changes 
gradually ensuing. In order to decide what directs this ionising 
action, the structures of atoms and molecules are briefly considered. 
Three kinds of electrons exist, bound by forces of varying 
strengths: (1) Constitutional or intra-atomic electrons, which enter 
into the composition of the atom itself, and are held so firmly to 
the central nucleus that, in most cases, an enormous amount of 
energy is necessary to detach them. (2) Interatomic or intra- 
molecular electrons, which are not necessary to the existence of the 
atoms, but serve only to establish linkings between atoms, that is, 
to combine atoms to form molecules. (3) Intermolecular or free 
electrons, which pass freely from one molecule to another, and by 
their presence explain the phenomenon of metallic conduction. 

It seems natural to assume that the photoelectric effect is accom- 
panied by liberation of the electrons of valency, and experiment 
shows, indeed, that the sensitiveness to light of halogen salts of 
copper diminishes with increased stability of the compounds, whilst 
highly stable halogen salts, such as those of sodium and potassium, 
exhibit no effect. Photochemical reactions differ, therefore, from 
thermal chemical reactions, since their initial stages, that is, the 
activation of the molecules, proceed under the influence of an 
external cause, and are not conditioned by the thermal motion of 
the molecules, which is of internal origin. This distinction throws 
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light on the differences between the temperature-coefficients of 
reactions taking place in the dark and those of photochemical 
reactions. The former have values of 2—4 per 10°, whilst the 
latter form three groups, having the respective values 1°04+0°03, 
1°20+0°03, and 1°39+0°03, none of which differs greatly from 1. 
Since the photoelectric effect does not depend on the temperature, 
the same will be the case with the first stage of the photochemical 
reaction, namely, the ionisation of the molecules, and the influence 
of temperature is felt only later, when the increased velocity of 
the molecules increases the probability of collisions between them. 
With reactions in the dark, the effect of temperature is twofold, 
and the magnitudes of the temperature-coefficients are, on the 
average, greater than with photochemical reactions. as Eee Be 


Laws of Photochemical Reactions with Interrupted Illumina- 
tion. P. Lazarev (J. Russ. Phys. Chem. Soc., 1915, 47, 958—964). 
—In his communications on the theory of vision (Pfliiger’s Archiv, 
1913, 154, 459; 1914, 155, 310; J. Russ. Phys. Chem. Soc., Phys. 
Part, 1915), the author has shown that, with a sufficiently fre- 
quent interruption of a constant source of light, the actions on 
the light-sensitive pigments of the eye will be identical with those 
produced by a constant light source, provided that the amounts 
of energy introduced in the period of a change of brightness are 
the same in the two cases. This represents Talbot’s law in photo- 
metry, which thus corresponds with a definite law in the photo- 
chemistry of the pigments of the eye, connecting the decomposition 
with the quantity of incident energy. It is now shown mathe- 
matically, and confirmed by a number of quoted examples, that 
this law is not confined to the special case of the photochemical 
reactions occurring in the eye, but is applicable to all photo- 
chemical reactions, of whatever complexity, and is, indeed, one of 
the fundamental laws of the chemical action of light. TT. H. P. 


Action of Ultra-violet Rays on Mercuric Chloride in Solution 
andon some Mercury Salts. Jean Pouener (Compt. rend., 1915, 
161, 348—351).—Mercuric chloride in aqueous solution is readily 
decomposed by ultra-violet rays, mercurous chloride being de- 
posited. The action is rapid at first, but very soon slows down. 
The action is reversible, mercurous chloride in suspension in 
water being converted into mercuric chloride, slowiy at 
first, but much more rapidly as the action proceeds. An ex- 
amination of the action of ultra-violet rays on a large number of 
mercury salts in the dry or moist state showed that the action is 
rapid in nearly every case, the salts being most resistant when 
perfectly dry. W. G. 


Variation of the Temperature-coefficients of Photochemical 
Reactions with the Wave-length. M. Papoa and Teresa 
Mineanti (Atti R. Accad. Lincei, 1915, [v], 24, ii, 97—101. Compare 
Padoa and Zazzaroni, this vol., ii, 678).—The authors have 
measured the temperature-coefficients of Eder’s reaction, 

2HgCl, + (NH,).C,0,=2HgCl + 2NH,Cl + 2CO,, 
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proceeding under the influence of lights of various wave-lengths. 
Besides white light, ultra-violet light with the luminous zone 
A=400—280, and maximum intensity at A=366, dark blue with 
the zone A=478—410 and the maximum at A=448, and green 
with the zone A=540—505 and the maximum at A=533, were 
used. In the case of the green light, the reaction proceeds so 
slowly that a little dilute aqueous tetrabromofluorescein was added 
as a sensitiser ; the latter was also employed in some of the experi- 
ments with white light. 

For the temperature interval 20—40°, the temperature- 
coefficients are as follows: white light, 1°29; ultra-violet, 1°05; 
dark blue, 1°21; green, with sensitiser, 1°75; white, with sensitiser, 
1°50. In accordance with the results previously obtained with 
phototropic substances, the temperature-coefficients increase with 
the wave-length of the activating light. With -white light, the 
sensitiser used raises the temperature-coefficient considerably, since 
it gives preponderance to the action of the yellow and green rays, 
which without it are of slight activity. Red light has no action, 
even in presence of a sensitiser. 

Certain evidence indicates that, in the assimilatory process of 
plants under the influence of chlorophyll, the temperature- 
coefficient is considerably greater than 1. 

In the light of the above results, the view usually accepted, that 
photochemical reactions are always characterised by temperature- 
coefficients approximating to 1 (compare Berthelot, this vol., ii, 
329), requires modification. ea 


Photoactivity of Blood. Watraer Geriacu (Zeitsch. Elektro- 
chem., 1915, 21, 425—426).—Wermel (ibid., 1913, 19, 811) has stated 
that blood, when it has been subjected to Réntgen rays, becomes 
photoactive. Schlapfer, on the other hand, states that it is capable 
of acting on a photographic plate whether it has been subjected to 
Réntgen rays or not (Berl. klin. Woch., 1905, 1185). The author 
has repeated these experiments, and finds that both blood which 
has been subjected to Réntgen rays and fresh, untreated blood act 
on a photographic plate. The action, however, is not due to 
photoactivity on the part of the blood, but to vapours which rise 
from the blood. Similar effects are produced if water is substi- 
tuted for blood. J. F. 8. 


Relation Between the Life of Radioactive Substances and 
the Range of the Rays Emitted. F. A. Linnemann (Phil. May., 
1915, [vi], 30, 560—563)—A theory is put forward to account 
for the two quantitative laws of radioactivity, the exponential law 
of the rate of change and the Geiger-Nuttall relation between the 
radioactive constant A and the range PR of the a-particle expelled, 
log\=A+BlogR, where A and B are constants. Similar con- 
siderations may later be found to hold for B-ray changes. The 
first assumption is that the nucleus, supposed to consist of separate 
particles in movement, becomes unstable when W separate particles 
all pass some critical position within the short time 7, and the 
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second is that 7 is the time for a strain to traverse the nucleus, 
just as a number of small impulses applied to a pendulum will 
lead to a maximum displacement if all are applied while the pen- 
dulum is moving in the same direction. The energy of the 
oscillating or rotating particles is H=hv, where v is the frequency 
or number of times per second through which the particle passes 
the critical region. The probability of its being there in the 
interval + is rv, and the probability of all N-particles being in 
the critical region is (rv)*. This leads to the result that out of 
X atoms the number exploding in time dt is dX = —X(7rv)"dt, so 
that the radioactive constant A is equal to (rv)*, that is, to 
(r/h)*EB*. 

On inserting this value into the equation connecting A and R, 
and calculating 7 on the assumptions that the velocity of propaga- 
tion is that of a sound wave in the nucleus, which is treated as 
continuous, and that the forces are electrical, it is deduced that 
for the Geiger-Nuttall relation to be true, V, the number of par- 
ticles determining instability, must be the constant, 3/2 B, and the 
same for all three families, namely, 80, which, since the atomic 
numbers lie between 80 and 90, seems to show that nearly all the 
free positive particles in the nucleus must conspire together to 
bring about its disintegration. The radius of the nucleus can be 
evaluated from the magnitude of the constant A, and for radium 
works out to be 3°85 x 10-18, which is in fair agreement with that 
calculated for the gold nucleus by Sir E. Rutherford from the 
scattering of a-rays. F. 8. 


Excitation of y-Rays by B-Rays. Japwica Szmipr (Phil. Mag., 
1915, 30, 220—224).—A source of radium-) in equilibrium with 
radium-# was placed in a strong magnetic field at some distance 
behind thin sheets of iron, nickel, copper, or zinc, and the ionisa- 
tion due to the transmitted primary y-rays measured in an electro- 
scope filled with methyl iodide vapour. The sheets were then 
moved close to the source, and the secondary y-rays produced by 
the B-rays caused a large increase in ionisation, that from the 
secondary y-rays being regarded as the difference between the 
ionisations in the two dispositions. The absorption curve of this 
difference radiation in aluminium was exponential, and the absorp- 
tion coefficients for the four metals were nearly the same as those 
found by Barkla and Sadler for the characteristic X-rays of these 
metals. For silver and tin, with a different experimental disposi- 
tion, absorption coefficients agreeing with the “JZ” series of 
characteristic X-rays were obtained. These results and those of 
Richardson (A., 1914, ii, 697) leave no doubt of the identity of 
secondary rays excited by any stimulus, whether X-rays or f-rays 
from different sources, with the characteristic secondary X-rays of 
the elements. 


Delta Radiation Emitted by Zinc when Bombarded by 
a-Rays. J.C. McLennan and C. G. Founp (Phil. Mag., 1915, [vi], 
30, 491502).—Previous experiments have shown that the 8-rays 
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emitted by a carbon plate under bombardment of a-rays increased 
considerably at liquid-air temperature, owing to occlusion of gas 
by the surface, and that gas occluded on the surface of metals is 
the cause of the photoelectric effect and the contact difference of 
potential. Potassium distilled repeatedly in a high vacuum shows 
no photoelectric effect, and zine and bismuth similarly treated 
show little contact difference of potential with platinum until air 
is admitted. An arrangement was constructed which allowed of 
a zine surface being coated in a high vacuum with vapour of zinc 
and then bombarded with q@rays, and its 5-radiation measured. 
Before this treatment, the zinc showed an emission of about three 
5-ray electrons per a-particle striking it in a very high vacuum, 
but the number continually decreased with time, due to the re- 
moval of condensed gas from the surface. A freshly deposited zinc 
surface showed initially no emission of 5-ray electrons under the 
bombardment of a-rays, but in course of time the emission gradu- 
ally developed, due to the gradual absorption of gas by the fresh 
surface. F. S. 


The Action of Penetrating Radium Radiation on Inorganic 
and Biocoloids. A. Fernau and W. Pau. (Biochem. Zeitsch., 
1915, 70, 426—441).—For this series of experiments, 78°6 mg. of 
radium in the form of radium barium carbonate were employed. 
Radiation was found, generally, to cause the precipitation of 
electropositive inorganic colloids, whereas it was without action on 
electronegative. This statement was illustrated by experiments 
with ferric hydroxide sol, cerium hydroxide, which readily formed 
a gel under the influence of the emanation, and vanadium pent- 
oxide, which is unaffected, except to a small extent, owing to the 
formation of hydrogen peroxide. The changes were also traced by 
measurement of the viscosity changes during radiation. In the 
case of cerium hydroxide, there is a latent period of about twelve 
hours before viscosity changes can be detected. The action of 
radiation on coagulated (suspensoid) egg-albumin and native, well- 
dialysed albumin was also investigated. The coagulation of the 
former was examined in the presence of acetate mixtures of vary- 
ing hydrion concentration. It was found that both on the acid 
and alkaline sides of the isoelectric point, radiation caused 
agglutination of the suspensoid. The action of rays on native 
albumin was to cause an irreversible change in the protein, result- 
ing, finally, in coagulation. Radiation also causes increased 
coagulability by heat (diminution of coagulation temperature) and 
increased precipitability by alcohol. Unlike the coagulated 
protein, the agglutination of which by radiation is accelerated by 
salts, the native albumin is protected from coagulation by these 
substances. 8. B. S. 


Ionic Mobilities in Hydrogen and Nitrogen. W. B. Haines 
(Phil. Mag., 1915, [vi], 30, 503—509).—The experiments of Franck 
(A., 1909, ii, 953), who showed the presence of free electrons, 
characterised by high mobilities, in ionised nitrogen, helium, and 
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argon, which were extremely sensitive to the presence of impuri- 
ties, have been repeated for nitrogen, and the effect of impurities 
examined quantitatively. Traces only of iodine, chlorine, sulphur 
dioxide, nitrous oxide, carbon disulphide, and chloroform destroy 
these negative ions of high mobility in nitrogen, and, once intro- 
duced into the apparatus, are removed with difficulty. Other 
gases in order of their effect in destroying these ions are oxygen, 
hydrogen sulphide, ammonia, methane, ether, and carbon dioxide, 
the former being about forty times as effective as the latter. 
Naphthalene and camphor as saturated vapours exerted little 
effect, but phosphorus reduced the mobility considerably. 
Hydrogen had a very small effect, which was variable, depending 
on the method of purification. Thus it was found that ionised 
hydrogen, specially purified by passage through charcoal cooled in 
liquid air, also showed the presence of very mobile negative ions. 
Four kinds were recognised, with mobilities 9°4, 18°9, 28-1, and 
170, the latter being probably electrons. The normal negative 
ion has the mobility 7°4. These ions appear in different propor- 


tions in different cases, and only in gas purified with great care. 
F. 8. 


The Ionisation of Hydrogen by X-Rays. GEORGE SHEARER 
(Phil. Mag., 1915, [vi], 30, 644—658).—The first observers obtained 
highly divergent values, ranging from 0°026 to 0°5, for the ratio 
of the ionisation produced by X-rays in hydrogen and in air, due, 
not only to the widely different types of rays employed, but also 


to the type of ionisation chamber used. Crowther (A., 1909, ii, 
287) showed that, as the penetrating power increased, the ratio 
increased from 0°01 to 0°18, and his results. suggest that there was 
an impurity in the gas the characteristic radiation of which was 
excited, producing a sudden increase of ionisation, as a certain 
penetrating power was passed. Beatty, who used homogeneous 
secondary X-radiation of iron, copper, zinc, arsenic, and tin, and 
a method which entirely eliminated the effect of the walls of the 
ionisation chamber, found the ratio was constant at 0°0057 for 
the first four rays, and increased suddenly for the tin ray to 0°04 
(Phil. Mag., 1910, [vi], 20, 320; Proc. Roy. Soc., 1911, [A], 85, 578; 
A., 1911, ii, 245). This result suggested the presence of a trace of 
hydrogen arsenide in the hydrogen employed, about 1 part in 
6000, and experiments with hydrogen selenide, which should 
behave in the same way to X-rays, showed that it gave an ionisa- 
tion curve similar to hydrogen. Using Beatty’s method, and work- 
ing over a range of from 1—2 atmospheres, the better to eliminate 
the effects of the walls, the results were repeated with very care- 
fully purified hydrogen, using tin and copper X-rays. The ratio 
of ionisation in hydrogen to that in air was found to be very small 
and variable, 0°0018 (Cu) and 0°0035 (Sn) as the mean. One 
part in 40,000 of hydrogen arsenide would account for the observed 
lonisation, and in consequence the values given are to be regarded 
as upper limits rather than the real ratio. The earlier results 
are probably spurious, and there is no conclusive evidence that the 
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relative ionisation of hydrogen increases with a decrease in the 
wave-length of the X-rays. The results are discussed from the 
point of view of Bohr’s model of the hydrogen atom. The greatest 
possible frequency of this atom is 3°26 x 10", one six-hundredth of 
the frequency of copper rays and one two-thousandth of that of 
tin rays. The ionisation potential of hydrogen, 11 volts, corre- 
sponds also with the frequency 3x 10%. From this point of view, 
hydrogen is not so anomalous as appears at first sight, for its 
characteristic radiation has a wave-length 1/600 (Cu) or 1/2000 
(Sn) of the exciting ray, whereas that of air is 1/50 of that of tin, 
and nearer tin than hydrogen. This great difference between the 
wave-length of the exciting and characteristic radiation accounts 
for the smallness of the observed ionisation on Bolr’s model, con- 
taining only one electron in the atom. F. 8. 


Emission of Corpuscles During Chemical Reactions. I. 
S. Tanatar and E. Burkser (J. Russ. Phys. Chem. Soc., 1915, 47, 
956—958).—The apparatus employed consisted of an electroscope 
with aluminium leaves, which in most cases were charged positively 
to about 200 volts. By means of a scale and mirror, the rate of 
discharge was measured, first in presence of the substances to be 
used in the reaction, and subsequently during the reaction. 

(1) Reactions in which no gases are evolved: with the neutral- 
isation of concentrated sodium hydroxide solution by concentrated 
sulphuric acid, the oxidation of concentrated sodium sulphite solu- 
tion by permanganate, and the oxidation of alcohol by potassium 
dichromate and sulphuric acid, no ionisation was observed. With 
potassium ferrocyanide and hydrogen peroxide, or ammonia and 
nitric acid vapours, or ammonia and carbon dioxide, feeble ionisa- 
tion occurred, and with ammonia and sulphur dioxide marked 
ionisation. With ammonia and hydrogen chloride, evolved from 
their concentrated solutions placed on the bottom of the contain- 
ing cylinder, the ionisation was intense, the dispersion of the 
charge proceeding at the rate of 10 volts per minute, and the effect 
being observable more than an hour after the introduction of the 
solutions ; when the electroscope was charged negatively, the ionisa- 
tion was considerably less marked. 

(2) Reactions in which gases are evolved: no ionisation is 
observed with sulphuric acid and sodium carbonate or sulphite 
solution, quinol and a mixture of sulphuric acid and permanganate, 
or concentrated solutions of sodium hydroxide and ammonium 
chloride. Ionisation occurs with the reactions between sodium 
amalgam and water, and between potassium ferricyanide and 
barium peroxide (1 volt per minute). The ionisation is more 
marked with formic acid and sulphurous acid, calcium and water, 
and during the first three to five minutes, during which the sodium 
acts on the water present, with sodium and 96% alcohol. Intense 
ionisation occurs in the following reactions: the combustion of 
sulphur ; dilute sulphuric acid and zinc, 10 volts per minute, but 
somewhat less with a negative charge; dilute sulphuric acid and 
magnesium, 20 volts per minute; zinc dust and hydrogen peroxide 
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solution, 20 volts per minute; addition of water to calcium carbide, 
10 volts per minute, but less when the carbide is dropped below 
the surface of the water ; potassium nitrite and ammonium chloride, 
20 volts per minute; sodium hydroxide solution and aluminium, 
20 volts per minute ; decomposition of ammonium dichromate on a 
heated quartz dish, 25—-30 volts per minute. 

With discontinuance or retardation of the reaction, the ionisa- 
tion also exhibits weakening, which is at first rapid, but proceeds 
more and more slowly, and in some cases, such as the decomposition 
of ammonium dichromate, occupies more than an hour. With 
mineral waters and the gases evolved from them it is, therefore, 
advisable to determine the radioactivity four to five hours after the 
sample is taken, since the emanation would then be in equilibrium 
with its decomposition products, and any reaction between the 
gases and the salts of the water or the walls of the vessel at an 
end. The results show also that no relationship exists between 
the evolution of gases and ionisation. 2. BF, 


Production of Helium from Radioactive Substances. A 
DepreRNE (Ann. Physique, 1914, [ix], 2, 423—477).—The technique 
in the measurement of small quantities of helium has been sa 
advanced that 0°01 mm. can be measured with precision, and 
probably one-thousandth of this detected spectroscopically. The 
method adopted of separation, purification, and measurement of 
small quantities of helium is described in detail. The measure- 
ment of the rate of production of helium, 0°45 mm.° per year, from 
a particular actinium preparation is described. The ratio between 
the volume of gas resulting from the decomposition of water and 
the volume of helium generated is twice as great for actinium as 
for radium, due, probably, to the greater portion of the a-particles 
in the latter case being liberated in the gaseous phase. An un- 
explained emission of a continuous spectrum from the tubes used 
to detect the helium from actinium in certain circumstances is 
described. 

The rate of formation of helium from polonium has been 
measured with every possible care, in course of a research on this 
substance with Mme. Curie. At the same time, the number of 
a-particles expelled from the polonium has been determined both 
by the scintillation and electrical counting methods. The result, 
that 0°578 mm.3 of helium was produced in 587 days from a pre- 
paration of polonium initially emitting 5°99 x 10" a-particles per 
minute, leads directly to the value 6°5 x 103 for Avogadro’s con- 
stant (number of molecules per gram-molecule), and to the value 
4°46 x 10-1 #.S.U. for the atomic charge, which are intermediate 
between those obtained by Perrin on the one hand, and by Ruther- 
ford, Geiger, and Millikan on the other. Incidentally, some otner 
points in connexion with this research on polonium are mentioned. 
In the spectrum, a line, 4170°5, is considered to be characteristic 
of polonium, and has been twice observed, in the first case dis- 
appearing completely after a lapse of two years, whilst the strength 
of the lead lines had augmented. Many difficulties have been 
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encountered, and a new set of experiments on these points is being 
carried out. F. 8. 


Production of Helium. A. Dersrerne (Ann. Physique, 1914, 
[ix], 2, 478—488).—A number of “blank” experiments made 
during the work on the production of helium from radioactive sub- 
stances are described. Certain minerals, such as the fluorspars, have 
been examined to see if helium is present, and if it is re-formed 
after expulsion. Helium was found in all specimens of fluorspar 
in varying degree, which is easily explained, even in absence of all 
present radioactivity, by the entrainment, during its formation, of 
radium or other short-lived radio-element; but after removal by 
heating and recoloration by exposure to the penetrating rays of 
radium for some months, no more helium could be extracted. In 
20 litres of detonating gas no helium was detected, and for the pro- 
ducts of the decomposition of water, by the penetrating rays of 
radium, the result was also negative. The same result was 
obtained from the gas extracted from mercury lamps and Crookes’ 
tubes. F. S$. 


A Comparison of Radium Standard Solutions. J. Moray 
(Phil. Mag., 1915, [vi], 30, 660—664).—The two liquid Rutherford- 
Boltwood solution standards of radium, used in determinations of 
the amounts of radium in rocks, water, and air by various in- 
vestigators, have been compared with a liquid standard prepared 
at Washington from radium checked by y-rays against the Inter- 
national solid standard. The two standards were originally of 
strengths 100:1, and agreed closely still, but on continued boiling 
and testing a regular decline in value was observed in every solu- 
tion examined. An old standard repeated, used by Eve in 1908, 
showed only 45% of its original content of radium as compared 
with the new Washington standard. Old solutions are not trust- 
worthy, and a new one should be used for each set of experiments. 
On adding more hydrochloric acid, a deteriorated standard is more 
or less regenerated. The ratio of the strong standard to the 
Washington standard was 96%, and of the weak standard 98%. 

F. S. 


The Relation Between Uranium and Radium. VI. The 
Life-period of Ionium. Freprerick Soppy and Miss Apa F. R. 
Hircuins (Phil. Mag., 1915, [vi], 30, 209—219. Compare A., 
1910, ii, 921).—The measurements on the growth of radium in 
four uranium preparations, purified during the years 1905—1909, 
and containing from 0°255 to 3:0 kilos. of uranium (element), have 
shown of late a clear increase in the rate of growth of radium in 
the largest preparation, purified in 1909. The curve, quantity of 
radium present plotted against time, agrees with the theoretical 
curve deduced from the assumption that ionium is the only long- 
lived intermediate product between uranium and radium, and that 
its period of average life is 100,000 years. The next largest pre- 
paration, 0°408 kilo. of uranium, purified in 1906, also shows a 
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distinct increase in the rate of growth, and the period of ionium, 
calculated from the curve, agrees with that stated, although the 
quantities of radium involved are too small to be sure of. There 
is now, for the first time, direct experimental evidence that 
uranium produces radium, and of the period of ionium. The esti- 


mate of 100,000 years is probably not far from the true period. 
F. 8. 


Electrical Conductivity of Aqueous Hydrochloric Acid, 
Saturated with Sodium Chloride, and a New Form of Con- 
ductivity Cell. F. D. Mites (Proc. s’oy. Soc. Edin., 1915, 35, 
138—145).—A conductivity cell is described which is specially suit- 
able for the measurement of solutions which are saturated with 
a solid or contain a volatile constituent, either solvent or dissolved 
substance. Using this cell, determinations have been made of the 
specific conductivity of a series of solutions of hydrogen chloride 
containing from 16 to 27% of hydrogen chloride, and also saturated 
with sodium chloride at 18°. The percentage composition by 
weight of the various mixtures has also been accurately determined. 
Within the above-mentioned range of concentrations, the saturated 
salt-acid solution has a lower specific conductivity than the aqueous 
solution of hydrogen chloride alone from which it is derived. Of 
the salt-saturated acid solutions, that one has the maximum con- 
ductivity which could be prepared by adding salt to hydrochloric 
acid containing 21°9% of hydrogen chloride. Of solutions of 
hydrogen chloride alone in water, that containing 19°1% of 
hydrogen chloride has the maximum conductivity. The critical 
concentration of hydrogen chloride at which hydrochloric acid is 
able to affect the colour of cobalt chloride is changed, in the same 
sense as the concentration of hydrogen chloride is changed by 
saturating with sodium chloride, thus confirming the hypothesis of 
Gibson (A., 1912, ii, 726) that homogeneous chemical systems, in 
which a reaction occurs either spontaneously or under the influence 
of light, are transformed in such a way that the specific con- 
ductivity is increased, unless this tendency is opposed by stronger 
chemical affinities. J. F. 8. 


Dissociation of Water in Salt Solutions. Win. Patmarr and 
K. Metanper (Zeitsch. Elektrochem., 1915, 21, 418—425).—For the 
purpose of obtaining more information about the complete elec- 
trical conductivity curve of a mixture of two substances, a series of 
measurements have been carried out to determine the concentra- 
tion of hydrogen ions in concentrated salt solutions, the reason 
for these determinations being that in very concentrated solutions 
the water is to be regarded as the dissolved substance. In the 
present paper, solutions of lithium chloride and calcium chloride 
are considered, and the concentrations are so chosen that liquid 
contact potentials can be regarded as non-existent, or at most of 
negligible size. The measurements consisted in determining the 
potential difference between two hydrogen electrodes immersed in 
the given solutions, the cells measured being constituted thus: 
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Pt,H,,conc. solution |dil. solution H,,Pt, the dilute solution being 
the negative electrode in all cases. The measurements with lithium 
chloride were made at 22°, and the concentrated solution was 
11°8N in all cases; the dilute solution was varied from pure water 
to 1:5N, 1°8N, 3:0N, 5°7N, and 7°2N. With calcium chloride, the 
measurements were made at 25°5°, with 10°0N as the concentrated 
solution, and 0°65NV, 1°50NV, 2°18N, 2°50N, 4:00N, and 5°07N as 
the dilute solution. By means of a kinetic consideration, it is 
shown that the potential difference between two solutions of the 
same ions with different concentrations is equal to zero when the 
ion pressure is the same in both solutions. It is shown from the 
measurements that 11°8¥-solution of lithium chloride contains 
240 times as many hydrogen ions as a 1°5N-solution of lithium 
chloride, and a 10°0N-solution of calcium chloride contains 235 
times as many hydrogen ions as a 1°7N-solution of calcium chloride. 
These values are, however, only to be regarded as approximately 
correct. F. S. 


Temperature-coefficient of Conductivity in Alcoholic Solu- 
tions and Extension of Kohlrausch’s Hypothesis to Alcoholic 
Solutions. Drvenpra Narn Buaarracnuaryya and Nitratan Duar 
(Proc. K. Akad. Wetensch. Amsterdam, 1915, 18, 373—374).— 
According to measurements of the electrical conductivity of the 
sodium salts of various acids in ethyl-alcoholic solutions at 
temperatures between 0° and 30°, the temperature-coefficient is 


about 0°024. This is the value of the temperature-coefficient of 
the fluidity of ethyl alcohol. The identity is supposed to show that 


the ions are surrounded by an envelope of alcohol molecules. 
H. M. D. 


Alcoholic Solutions of Cadmium Iodide. Freprrick H. 
JETMAN and Vernetre L. Grippons (J. Amer. Chem. Soc., 1915, 37, 
1990—1996).—The values obtained for the conductivity of solu- 
tions of cadmium iodide in methyl alcohol by Zelinsky and 
Krapiwin (A., 1897, ii, 5), and Jones and Carroll (A., 1905, ii, 
73), show considerable divergence. The latter authors also 
measured the conductivity of solutions of cadmium iodide in ethyl 
alcohol. The conductivity of the salt in both solvents has now 
been redetermined at 25°. 

The conductivity curves present certain abnormalities which 
resemble those observed in the case of certain non-aqueous solutions 
of silver nitrate (Gibbons and Getman, A., 1914, ii, 704), and are 
explained in the same way, as due to the existence in the solutions 
ef complexes formed by the combination of the solvent and the 
solute. 

The densities and refractive indices of the solutions of various 
concentrations have been determined at 20°5°, and it has been 
found that each is a rectilinear function of the concentration. 
The specific refraction was practically constant for the more con- 
centrated solutions in methyl alcohol, but for the less concentrated 
solutions, the value increased rapidly with dilution. The specific 
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refraction of the solutions in ethyl alcohol was not constant at any 
point, and diminished rapidly with dilution. The variations in 
the specific refraction of these two classes of solutions run parallel 
to the variations in the conductivity curves for the same solutions, 
and it is therefore evident that there is a close relationship between 
conductivity and specific refraction. E. G. 


Electrical Conductivity and Dissociation in Solvents with 
Dielectric Constants up to 13. A. N. Sacnanov and J. 8. 
PrsuEesorovski (J. Russ. Phys. Chem. Soc., 1915, 47, 849—859. 
Compare A., 1913, ii, 283, 822; 1914, ii, 92)—The investigations 
here described were carried out with a view to determine the 
change in form of electrical conductivity curves, especially as 
regards the displacement of the minimum, as the dielectric constant 
of the solvent increases from a small value to a high one like that 
of water. Use was made of silver nitrate as the normal electro- 
lyte, and of the following solvents, the dielectric constants of 
which are given in brackets: aniline (6°85), mixture I of aniline 
and pyridine (8°0), quinoline (8°9), mixture II of aniline and 
pyridine (9°7), and pyridine (12°56). With the exception of 
quinoline, which dissolves only about 0°5 gram-mol. per litre, these 
solvents readily dissolve silver nitrate. With the more concen- 
trated solutions, measurements were also made of the viscosity, the 
value which the molecular conductivity would have if the viscosity 
of the solution were equal to that of the solvent being calculated 
by means of the formula M=p.mn/m, where p is the observed 
molecular conductivity and » and np the viscosities of the solution 
and pure solvent respectively. With highly concentrated and 
excessively viscous solutions, such correction is only approximately 
correct, since, in these cases, the mobility of the ions may not be 
in direct proportion to the viscosity of the solution (compare Wash- 
burn, A., 1911, ii, 862). All the measurements were made at 
25 +0°05°. 

The results obtained indicate the importance of the correction 
for viscosity on the characteristics of electrolytic dissociation in 
solvents, the dielectric constants of which are not too small (9—12). 
Only with aniline and with mixture I of aniline and pyridine, that 
is, where the dielectric constant does not exceed 8, does the curve 
of molecular conductivity exhibit a distinct minimum ; the correc- 
tion for viscosity merely increases the rate at which the molecular 
conductivity augments with the concentration. In mixture IT of 
aniline and pyridine, and in quinoline, the formation of a minimum 
is scarcely discernible, the curve showing only a bend; in these 
cases, the viscosity correction completely changes the appearance 
of the curve, anomalous electrolytic dissociation being clearly ex- 
pressed in the concentrated solutions. With pyridine solutions, the 
molecular conductivity curve exhibits normal character, but the 
viscosity corrections reveal marked abnormality in the electrolytic 
dissociation. 

The general character of the curves is in accord with the deduc- 
tions previously made (loc. cit.), anomalous dissociation becoming 
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more rare as the dielectric constant of the solvent diminishes. 
Walden (Bull. Acad. Sci. St. Pétersbourg, 1913, 1091) has shown 
that the position of the minimal molecular conductivity is related 
to the dielectric constant of the solvent, €, according to the ex- 
pression «./V=a constant for a given electrolyte, V being the 
dilution corresponding with this minimum. The author’s results 
show that agreement with this relation is obtained only when the 
molecular conductivity is corrected for the viscosity. 

Walden (loc. cit.) found that, with many electrolytes, the 
maximal molecular conductivities occur at dilutions of about 
1 litre, and this author laid it down as a general rule that, in- 
dependently of the characters of the electrolyte and solvent, this 
maximum is exhibited by solutions of normal, or approximately 
normal, concentration. The author’s results, and those obtained 
for solutions of silver nitrate in amylamine by Kahlenberg and 
Ruhoff (A., 1903, ii, 464), and in methylamine by Franklin and 
Gibbs (A., 1907, ii, 840), show, however, that the dilutions corre- 
sponding with the maximal molecular conductivities vary within 
wide limits, and are closely related to the dielectric constants of 
the solvents; these dilutions are: for amylamine («€=4'5), 1°0; 
aniline, 1°5; mixture I of aniline and pyridine, 3°6; quinoline, 
7°0; mixture II of aniline and pyridine, 4—8; and methylamine 
(e=10), 2 litres. The maximal molecular conductivities of silver 
nitrate in these solvents disappear when the corrections for 
viscosity are introduced, the curves then rising uninterruptedly as 
the concentration increases. The appearance of maximal mole- 
cular conductivities is, therefore, a consequence of the excessive 
increase of the viscosities of the solutions with their concentrations, 
such increase overcompensating the simultaneous increase in the 
dissociation of the electrolytes. This phenomenon is exhibited by 
all binary, strongly dissociated electrolytes (A., 1914, ii, 92, 419). 
In pyridine, and also in solvents with still higher dielectric con- 
stants, strongly dissociated electrolytes show no maximal molecular 
conductivity, but weaker electrolytes often give maxima in such 
solvents. 

The viscosity of solutions of silver nitrate in the solvents 
employed increases very rapidly with the concentration. This 
behaviour is general with all electrolytes in solvents with low 
dielectric constants, which thus differ sharply from water, the latter 
being the typical solvent with a high dielectric constant. Aqueous 
solutions of some salts increase slightly, whilst those of others even 
diminish, in viscosity as the concentration increases. T. H. P. 


Electrical Conductivity and Dissociation in Solvents with 
Dielectric Capacities of 13—80. A. N. Sacwanov and A. I. 
Rastnovitscn (J. Russ. Phys. Chem. Soc., 1915, 47, 859—870. 
Compare preceding abstract).—The electrical conductivity of silver 
nitrate has been studied at 25+0°05° in the following solvents of 
high dielectric capacities: m-chloroaniline, 13°35; a mixture of 
pyridine (2 vols.) with acetonitrile (1 vol.), 19°7; acetonitrile, 35°8 ; 
a mixture of acetonitrile (1 vol.) with water (1 vol.), 59°7; and 
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water, 81°0. In all cases, the molecular conductivity diminishes 
uninterruptedly with the concentration. When, however, correc- 
tions are introduced for the changes in viscosity, which are very 
considerable at high concentrations, the molecular conductivity 
exhibits in all cases a minimum, this being particularly sharp for 
m-chloroaniline and the mixture of pyridine and acetonitrile. For 
the above solvents, and for those previously investigated, the dilu- 
tions at which the minimal molecular conductivities of silver 
nitrate occur are as follows, the numbers in brackets indicating the 
dielectric capacities: benzylamine, greater than 80 litres (5°2); 
aniline, 80 (6°85); mixture I of aniline and pyridine, 50 (8°0); 
quinoline, 45 (8°9); mixture II of aniline and pyridine, 35 (9°7); 
pyridine, 15 (12°56); m-chloroaniline, 12; pyridine (2 vols.) + 
acetonitrile, 3; acetonitrile, 1; acetonitrile (1 vol.) + water (1 vol.), 
0°'7; water, 0°2. 

Walden’s equation, « 37/V,,=const., where ¢€ is the dielectric 
capacity of the solvent and V,, the dilution at the minimum mole- 
cular conductivity, gives satisfactorily constant values, namely, 30°6, 
284, and 35°4, for m-chloroaniline, pyridine + acetonitrile, and 
acetonitrile respectively. With acetonitrile+ water and water the 
values 53°0 and 47°4 are obtained, the deviations from constancy 
in these cases being probably due to the approximate character of 
the corrections for viscosity and to inaccuracy in the determination 
of the position of minimum conductivity when this occurs at very 
high concentrations. 

The regular, continuous displacement of the minimal con- 
ductivity in the direction of greater concentration as the dielectric 
capacity of the solvent increases leads to the conclusion that, in 
all solvents, the minimum molecular conductivity and the gradual 
increase of the latter with the concentration are conditioned by 
one and the same cause. If anomalous dissociation is due to the 
formation of complexes which readily decompose into ions, it is 
natural that in solvents of high dielectric capacities the formation 
of such complexes should take place only in very concentrated 
solutions. 

The curves representing the viscosities of the solutions as 
ordinates in relation to the dilutions as abscisse are of character- 
istic form, and bear a general resemblance to those of anomalous 
molecular conductivity. In order to render comparable the 
viscosity-dilution curves for the different solvents for which 
¢=6°85—81, the values of »:m, the ratio of the viscosity of the 
solution to that of the pure solvent, are taken as ordinates. The 
magnitude of the coefficient, (dy/n.)/dV, depends on the nature of 
the solvent, the increase of the viscosity with the concentration 
being determined principally by two factors, namely, the dielectric 
constant and the molecular volume of the solvent. 

The results of the present and earlier papers (compare A., 1914, 
ii, 92, 419) lead to an important conclusion of fundamental signifi- 
cance for the whole theory of electrolytic dissociation. The mole- 
cular electrical conductivities of aqueous solutions of electrolytes 
diminish continuously with the concentration to a limiting value 
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approximating to zero. The same holds for the electrolytic dis- 
sociation of dissolved salts, this being proportional to the molecular 
conductivities. On this foundation is based the common view 
that, on dissolution, salts undergo decomposition into ions, that is, 
that salts as such are non-dissociated. The data now obtained, 
however, show clearly that the uninterrupted diminution of the 
molecular conductivity in concentrated solutions as the concentra- 
tion of the electrolyte increases is the result of the obscuration of 
the actual course of the phenomenon by the excessive augmentation 
of the viscosity in such solutions. When corrections are introduced 
for the increase in viscosity, it is found that the molecular con- 
ductivity passes through a minimum, and subsequently increases, 
as the concentration is raised. Consequently, with concentration 
of its solution, the electrolytic dissociation of a salt tends towards a 
limiting value, which is not zero, but has a definite magnitude. It 
follows, then, that when the proportion of solvent becomes zero, the 
individual salt should be dissociated into ions. The extent of such 
dissociation for silver nitrate and other individual salts is probably 
of the same order as that of their aqueous solutions of medium 
concentration. The process of dissolution merely alters the exist- 
ing dissociation of the salt in one or the other direction, according 
to the dielectric properties of the solvent and to the change in the 
electric solution pressure of the ions, which may induce the process 
of solution or solvatation. 2. Se Fs 


Influence of Electrolytes on the Dissociating Power of a 
Solvent. II. A. N. Sacuanov and P. I. Gontscnarov (J. Russ. 
Phys. Chem. Soe., 1915, 47, 1244—1260. Compare A., 1914, ii, 
419).—Electrometric investigation of the dissociation of silver 
nitrate in presence of increasing proportions of ammonium nitrate 
or potassium or lithium chlorate shows that the concentration of 
the silver ions falls continuously as the concentration of the 
“neutral” salt increases, this result being in disagreement with the 
hypothesis of the dissociating influence of ions. Similar investiga- 
tion of normal hydrogen cells shows that the absolute magnitude 
of the potential of the hydrogen electrode in solutions of acetic 
or hydrochloric acid diminishes on addition of “neutral” salts 
to the acid solutions, the influence of salts which combine with 
avidity with water being especially marked. The view that 
“neutral” salts increase the dissociation of acids, producing 
diminution in the absolute magnitude of the potential of the 
hydrogen electrode, is untenable, as it leads to degrees of dissocia- 
tion of acids exceeding unity. This result is in agreement with 
that obtained by means of conductivity measurements of mixtures 
of electrolytes in aqueous solution (Joc. cit.) (compare Poma and 
Patroni, A., 1914, ii, 440). The view is expressed that the electro- 
lytic solution pressure of hydrogen depends on a process of hydra- 
tion of the hydrogen ions. T. H. P. 

Potential of the Rubidium Electrode. Gitserr N. Lewis and 
Wituiam L. Arco (J. Amer. Chem. Soc., 1915, 3'7, 1983—1990).— 
The potential of the rubidium electrode has been determined by a 
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similar method to that employed in the case of the sodium, 
potassium, and lithium electrodes (A., 1910, ii, 1027; 1912, ii, 225; 
1913, ii, 467). The results show that the potential of rubidium 
in a NW-solution of rubidium ions at 25° is 3°205 volts, against the 
normal calomel electrode taken as zero. This value was secured by 
combining (1) 2°1308 volts, the normal electrode potential of 
rubidium amalgam, obtained from measurements of the potential 
of the amalgam in a 0°1N-aqueous solution of rubidium hydroxide 
against the normal calomel electrode, with (2) 1°0745 volts, the 
difference of potential between rubidium and rubidium amalgam in 
a solution of rubidium iodide in a mixture of ethylamine and 
ammonia. 

‘The potentials of the alkali metals decrease in the order lithium, 
rubidium, potassium, sodium, which corresponds with the order of 
the heats of formation of the ions of the respective metals in 
aqueous solution. E. G. 


Anodic Potentials of Silver. I. The Determination of the 
Reaction Potentials of Silver and their Significance. Jonn 
Henry Reepy (Amer. J. Sci., 1915, [iv], 40, 281—-298).—-The potential 
at which silver, as anode, reacts with various solutions has been 
determined in a large number of cases. The method consisted in 
placing a silver anode and a platinum cathode in a vessel contain- 
ing the solution and impressing a steadily increasing potential on 
the electrodes, and measuring the current which passes at each 
voltage. Simultaneously, the potential difference between the 
anode and a comparison electrode was determined by the com- 
pensation method. The comparison electrode was 

Hg,Hg.SO,,NH,SO, 
(PD'= +0°679 volt) for the acid solutions and Hg,HgO,VNaOH 
(PD=+0°112 volt) for alkaline solutions. The author uses the 
term “reaction potential” to designate that potential at which a 
reaction just begins, and includes in it deposition potential, solu- 
tion potential, and oxidation potential. The following potential 
differences were obtained in the case of the electrolytes mentioned : 
N-sulphuric acid, 0°521 volt; N-sodium sulphate, 0°523 volt; 
NV /2-potassium sulphate, 0°521 volt; N-zine sulphate, 0°521 volt; 
N-magnesium sulphate, 0°522 volt; N-copper sulphate, 0°550 volt; 
0°0032N-mercurous sulphate, 0°660 volt; NV-nitric acid, 0°520 volt; 
N-potassium nitrate, 0°521 volt; N-sodium nitrate, 0°520 volt; 
N-phosphoric acid, 0°521 volt; N-disodium hydrogen phosphate, 
0°523 volt; W-oxalic acid, 0°520 volt; V-ammonium oxalate, 0°521 
volt ; V-acetic acid, Sy 522 volt ; N-potassiuni chloride in V -sulphuric 
acid, 0°222 volt; WV -potassium bromide in W-sulphuric acid, 0°077 
volt; WV-potassium iodide in WN-sulphuric acid, -—0°152 volt; 
V-sodium hydroxide, 0°346 volt; N-potassium hydroxide, 0°348 
volt; V-sodium thiosulphate, —0- 147 volt; ca.V-potassium cyanide, 
~0°611 volt. In all those cases where the reaction poten- 
tial is about 0°521 volt it is shown that concentration has no 
influence on the potential, and this value is regarded as the ionisa- 
tion potential of silver. Reaction potentials smaller than 0°521 
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volt appear in those cases where the silver compound formed is 
insoluble or contains the silver largely in the form of complex ions. 
These deposition potentials, except in the region of the solution 
potential of silver, are logarithmic functions of the dilution, as is 
to be expected from the Nernst formula for #.M.F. values. 
Generally, however, the increase in the reaction potential with 
dilution was found to be somewhat greater than would be expected 
from theoretical considerations. Certain electrolytes were made 
to show two reaction potentials (for example, potassium iodide in 
sulphuric acid), the lower one being due to the deposition of the 
anion, and the other (0°521 volt) due to the solution of the silver. 
Electrodes coated with insoluble silver compounds corresponding 
with the anion of the solution show higher deposition potentials 
than do electrodes of bright silver. As a rule, the presence of 
cations of other metals was found to have no effect on the reaction 
potentials of silver. In the case of the cations copper and mercury, 
however, silver shows abnormally high solution potentials. It is 
suggested that these metals may form solid solutions with silver, 
with a resultant lowering of its solution pressure. The author has 
determined the solubility of silver oxide, silver chloride, silver 
bromide, and silver iodide by plotting the reaction potentials of 
solutions of the alkali compounds of the anions against the dilu- 
tion, and on the same graph plotting the potential Ag — Ag’ for 
the same dilutions. The points of intersection give the concentra- 
tion of Ag’ ion which must be in solution at the electrode and in 


equilibrium with the electrode. Hence, since at such high dilu- 
tions the salts can be regarded as completely ionised, the solu- 
bility follows. The values obtained are Ag,O=0°6x10-', 
AgCl=1:4 x 10-5, AgBr=7°0x 10-7, and AgI=1:0x 10-8. These 
values agree very well with the values obtained by the 7#.M.F. 
method and the conductivity method. J. F. S. 


Liquid Junction Potentials. Duncan A. MacInnes (J. Amer. 
Chem. Soc., 1915, 3'7, 2301—2307).—A theoretical paper in which it 
is shown that the probable value of the potential #, of the liquid 
junction connecting solutions of different concentrations of the 
same salt may be expressed by the equations 2, = /(2n,—1)/2 and 
E,=E<1—1/2n,), in which £ is the voltage of a concentration 
cell without transference and F,; that of the concentration cell 
with transference, each of these cells containing the solutions which 
are in contact at the liquid junction. By combining junctions to 
which these equations apply with junctions the voltage of which 
may be computed by Lewis and Sargent’s formula (A., 1909, ii, 
369), the potential between any two univalent salt solutions may 
be calculated to a few tenths of a millivolt. E. G. 


The Reaction between Gas and Pole in the Electrical 
Ignition of Gaseous Mixtures. W. M. Tuornton (Proc. Roy. Soc., 
1915, [A], 92, 9—22. Compare A., 1914, ii, 524, 834).—The 
smallest current which is capable of igniting mixtures of ethane 
and air, and also carbon monoxide and air, has been determined 
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by experiments with break-sparks produced between aluminium, 
iron, nickel, copper, and platinum points by the use of both con- 
tinuous and alternating currents. The nature of the metal poles 
is found to have considerable influence on the magnitude of the 
least igniting current. In the use of continuous-current break- 
sparks, the difficulty of ignition increases with the density of the 
metal. When alternating current or condenser discharge sparks 
are employed, the ignition seems to depend on the rate at which 
the poles reach a condition in which discharge takes place, and is 
therefore influenced by the density, specific heat, and thermal 
conductivity. 

The influence of the metal on the least igniting current was also 
investigated by observations on mixtures of air and coal-gas in 
which long, disruptive discharge sparks were used. In this case, 
the tenacity of the metal appears to be of the greatest importance. 
When carbon poles are employed, these long, disruptive sparks 
have the greatest effect on the methane, whereas the hydrogen is 
chiefly affected by condenser discharge sparks. H. M. D. 


The Silent Discharge in Gases at Atmospheric Pressure. 
Sr. Sacus (Ann. Physik, 1915, [iv], 4'7, 886—926).—According to 
Warburg’s theory (Verh. Deut. Physikal. Ges., 1903, 20, 382) of 
the action of the Siemens ozoniser, the apparatus behaves as an 
ordinary condenser until the applied potential difference exceeds 
a certain limiting value. Above this limit discharge occurs, and 
electricity must be supplied to maintain the potential difference 
constant. The ratio of this quantity of electricity to the difference 
of potential affords a measure of the “apparent capacity” of the 
ozoniser. 

The apparent capacity of an ozoniser has been investigated in a 
series of experiments with air, oxygen, nitrogen, hydrogen, carbon 
dioxide, and mixtures of helium and neon at atmospheric pressure. 
It is found that the apparent capacity of the ozoniser, through 
which hydrogen or nitrogen is passed, is independent of the rate 
at which the gas is passed through the apparatus. On the other 
hand, the experiments with air, oxygen, and carbon dioxide show 
that the apparent capacity increases with the rate at which the 
gas is passed through the ozoniser. Chemical changes are brought 
about by the action of the silent discharge on these three gases, 
whereas these changes are absent in the case of hydrogen and 
nitrogen. 

The observations lead to the conclusion that chemical reactions 
facilitate the passage of the discharge, but that the accumulation 
of the products of the reactions is, in general, unfavourable to the 
discharge. The fact that the apparent capacity of the ozoniser 
when supplied with air, oxygen, or carbon dioxide varies with the 
speed of the current of gas is obviously in agreement with this 
statement. H. M. D. 


Thermoelectric Properties of Carbon. Wittiam C. Moore 
(J. Amer, Chem. Soc., 1915, 3'7, 2032—2037).—An investigation of 
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the thermoelectric properties of commercial arc carbons has been 
carried out with a view to elucidating the nature of so-called 
amorphous carbon. Six pieces of carbon were used, two of which 
were of the same kind. One piece was clamped against each of 
the others in turn, and the free ends were connected through a 
circuit containing a millivoltmeter as a galvanometer. On heat- 
ing the clamped end, a considerable 7.M.F. was developed in the 
case of every couple except that formed of two carbons of the same 
kind. A similar study was made of carbon-copper couples. 

The results afford evidence that amorphous carbon is not a 
single, definite substance. The thermoelectric properties vary with 
the temperature, and depend on the raw material used for making 
the carbon and the treatment accorded to it during the process of 
manufacture. Some varieties of arc carbons give a constant 
L.M.F. over a considerable range of temperature, indicating the 
possibility of a transition interval for such carbons. E. G. 


The Thermoelectric Properties of Special Steels. Eucenr L. 
Dupuy and Apert M. Porrevin (J. Iron Steel Inst., 1915, 91, 
306—335).—The thermoelectric force has been measured against 
pure copper and lead for the ranges —78° to 0° and 0° to 100°. 
The method lends itself to the determination of the constitution of 
the steels, those which consist of solid solutions giving continuous 
curves, falling very rapidly at first, when the #.M.F. is plotted 
against the percentage of added metal. On the other hand, steels 
which contain ‘double carbides,” such as chromium, tungsten, and 
molybdenum steels, give curves which fall, then rise, and then 
remain horizontal or again fall. C. H. D. 


Phenomenon of Passivity in Connexion with Ferrous Alloys 
of Different Composition and Structure. Hat Watters Mosetey 
(J. Amer. Chem. Soc,, 1915, 3'7, 2326—2333).—The experiments 
described in this paper were carried out with a number of different 
samples of iron and steel of known composition and structure in 
order to compare their behaviour under conditions which induce 
passivity. A comparative study of the transition points from 
active to passive when the samples were employed as anodes in 
different electrolytes has shown that the transition density is not 
related in any simple way to the composition and structure of the 
metal. It is considered that there is not an instantaneous change 
from the active to the passive state, but that a gradual adjustment 
takes place towards a new condition of equilibrium, since, in 
general, less iron enters solution as the current density required 
for passivifying is approached. The current density necessary in- 
creases with the electrode potential. As a rule, metals with low 
solution tension become passive at a lower current density than 
those with high solution tension. E. G. 


Velocity of Ions at O° Dervenpra Narn Buarracnaryya and 
Nitratan Duar (Proc. K. Akad. Wetensch. Amsterdam, 1915, 18, 
375—384).—The electrical conductivity of dilute aqueous solutions 
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of various electrolytes has been measured at 0°, and, by extrapola- 
tion, values representing A, have been obtained. By combining 
these data with the transport ratios for very dilute solutions at 0° 
(Noyes and Falk, A., 1911, ii, 861), the authors have obtained the 
following values for the ionic mobilities at 0°: H’', 223°9; NH,’, 
39°2; Li’, 193; Na’, 25°6; K*, 42°1; 4Ca™*, 29°5; 38r°°, 31:7; 
$Mg*’, 25°8; Cl’, 40°8; Br’, 41°7; NO,’, 41°3; 480,”, 42°6. 
H. M. D. 


Some Cases of Ionisation of [Electrolytes into the Two 
Complex Ions]. C. Biomprere (Zeitsch. Elektrochem., 1915, 21, 
437—439).—A theoretical paper in which it is shown that the con- 
ductivity of solutions of salts which contain few or no simple ions 
is due to the presence of two complex ions. The ionisation of such 
substances is assumed to take place according to the scheme 
2A B=A,B’+AB,/, that is, a single molecule is supposed to ionise 
in the ordinary way, and then each single ion combines with an 
undissociated molecule to form a complex ion. Among the sub- 
stances as to which the author advances evidence for the complexity 
of their ions, are: magnesium citrate, calcium citrate, ferric pyro- 
phosphate, lead acetate, many soluble basic salts, cadmium sulphate, 
and copper sulphate. The ionisation in the last-mentioned case is 
represented by 3CuSO, — Cu,SO,°’ + Cu(SO,).”, and in the first- 
mentioned case by Mg,Ci, — Mg,Ci°+MgCi,’. The fact that 
certain electrolytes, such as silver iodide, magnesium citrate, and 


ferric pyrophosphate, dissolve equally well in solutions of salts of 
the anion, and also in solutions of salts of the same cation, is 
explained on the same basis. J. F. S. 


Magnetic Susceptibility and the Number of Magnetons of 
Nickel in Solutions of Nickel Salts. P. Weiss and (Miss) E. D. 
Bruins (Proc. K. Akad. Wetensch. Amsterdam, 1915, 18, 246—254). 
—According to measurements of the magnetic susceptibility of 
aqueous solutions of nickel chloride, nitrate and sulphate, it is 
found that the coefficient of magnetisation of the nickel atom at 
20° is independent of the nature of the salt and of the concentra- 
tion of the solution.. The mean value is 445°1x10-5, and the 
number of magnetons per atom is equal to 16°06. 

Ammoniacal solutions of the nickel salts give 419°2x 10-5 for 
the coefficient of magnetisation of the nickel atom, and 15°58 for 
the number of magnetons per atom. 

Within the limits of experimental error, the atomic suscepti- 
bility xq changes with the temperature in accordance with Curie’s 
law. For neutral or acid solutions y,7'=1°302, and for ammoniacal 
solutions yg7'=1°223. H. M. D. 


Magneto-chemical Researches on Ferrous Salts in Solution. 
P. Weiss and (Miss) C. A. Frankxamp (Proc. K. Akad. Wetensch. 
Amsterdam, 1915, 18, 254—258).—The magnetic susceptibility of 
solutions of ferrous sulphate and ferrous ammonium sulphate of 
varying concentration has been examined. The data indicate that 


ii. 738 ABSTRACTS OF CHEMICAL PAPERS. 


the atomic susceptibility of iron is the same for both solutions, and 
is independent of the concentration. The number of magnetons 
per atom is equal to 26°5. In very dilute solutions the numbers 
obtained seem to show that this number varies somewhat, but the 
anomaly disappears on the addition of sulphuric acid, and is 
probably due to hydrolysis. H. M. D. 


Conduction of Heat in Gases and the Dissociation of 
Hydrogen into Atoms. Trdrito Isnarpi (Zeitsch. Elektrochem., 
1915, 21, 405—417).—Langmuir (A., 1912, ii, 231, 826) has shown 
that the thermal conductivity of hydrogen increases very rapidly 
as the temperature approaches 2000°, and from measurements of 
the conductivity he has calculated the degree of dissociation of 
hydrogen at these temperatures. The present author shows that 
this method of calculation leads to the value 148% for the dis- 
sociation of hydrogen. In consequence, he has therefore redeter- 
mined the conductivity of hydrogen at pressures of 2°5, 5:0, 10°0, 
and 20°0 cm. of mercury, and at temperatures 1600—3300° abso- 
lute. It is shown that the quantity of heat lost from a wire which 
is surrounded by a dissociated gas can be calculated by means of 
the Nernst equation. The results obtained by this calculation 
agree extremely well with the experimental values. From these 
results, it is shown that the heat of dissociation and the degree 
of dissociation can be calculated if the value of the thermal con- 
ductivity is known. The heat of dissociation, //, is found to be 
95,000, with a probable error of 2—3%. The degree of dissocia- 
tion is calculated by the expression 

log (1/a®—1)=U/RT —log T + log P— 2°95, 

the probable error being 10%. Among the values given, the follow- 
ing occur: at 3200° abs. and 25 mm., a=0°557; at 3200° abs. and 
50 mm., a=0°511; at 3100° abs. and 100 mm., a=0°255; and at 
3100° abs. and 200 mm., a=0°230. The results of the present 
calculations agree within the limits of error with the results 
deduced from the kinetic theory and with the results obtained from 
measurements of the specific heat of hydrogen by the explosion 
method. J. F.S. 


Freezing-point Solubility Law for Ideal Solutions. Epwarp 
W. Wasupurn and Joun W. Reap (Proc. Nat. Acad. Sci., 1915, 1, 
191—195).—Solutions of similarly constituted substances in one 
another, when formed without heat or volume change, constitute 
ideal solutions. For such solutions, the vapour pressure of a con- 
stituent, A, is proportional to the molecular fraction, 7,, that is, 
dp,=dkx,. From this law the author deduces the freezing-point 
solubility law, and shows that for an ideal solution of two sub- 
stances, A and B, the change in the freezing point caused by 
an increase in the molecular fraction of each component is given 
by the equations d7'/dxr,=RT?/L,x, and dT/dz, = RT?/Lyx, in 
which 7 is the absolute temperature of the freezing point and J 1s 
the heat of fusion per molecule. At the eutectic point both these 
equations hold simultaneously, and consequently the eutectic 
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temperature can be calculated from them. The derived expressions 
for obtaining this quantity are 
2:303 log ja, = — L,(To, — 7')/RTo,7, 
2-303 log j)%,= — L,(To,— 1')/RTo,. T, 

in which Jo, and To, are the absolute melting points of the pure 
substance and 7' is the eutectic point. These equations have been 
controlled by the results of experiments with the three binary 
mixtures formed from the substances benzene, diphenyl, and 
naphthalene. The eutectic points found were benzene—naphtha- 
lene, —3°48° (-—3°56°); benzene-diphenyl, -—5°8° (—6°'1°); 
naphthalene—diphenyl, 39°4° (39°4°), the values in brackets being 
those calculated by the above formule. The above-mentioned 
equations represent the most generally applicable freezing point 
and solubility law, and by means of them the freezing point of a 
given solution or the solubility of a given solid in a liquid can be 
calculated if two conditions are fulfilled. These are: (1) the 
heat of dilution must be practically zero for the range of concen- 
tration involved, and (2) the dilution of the solution must not be 
accompanied by chemical change of any kind. Two general laws 
follow from the foregoing considerations: (1) When a crystalline 
substance, A, is dissolved in any solvent, B, with which it forms 
an ideal solution, its solubility (expressed in terms of its molecular 
fraction) is entirely independent of the nature of the solvent, B, 
and is therefore the same in all such solvents. The solubility 
depends on the melting point, heat of fusion of A, and the 


temperature, and can be calculated from these data. (2) The 
principles involved here also furnish a ready and definite method 


for detecting the presence of racemates in the liquid state. 
J. F. S. 


Interpretation of Molecular Weight Results from Measure- 
ments on Solutions. W. E.S. Turner (J. Amer. Chem. Soc., 1915, 
37, 2063—-2064).—Beckmann and Maxim (this vol., ii, 314) have 
recorded determinations of the molecular weight of phenol, from 
which they have drawn the conclusions: (1) that in carbon tetra- 
chloride between 75°4° and 54°1°, change of temperature has little 
effect on the molecular weight, but that at —23° the degree of 
association is distinctly greater than at 75°; and (2) that change 
of concentration has a much greater effect on the molecular size 
than variation of temperature. 

It is now pointed out that in interpreting their results, Beck- 
mann and Maxim did not take into account the variation of the 
dielectric constant of the solvent with the temperature, and it is 
shown that the results are in harmony with the rule that the 
higher the dielectric constant of the solvent, the smaller is the 
degree of association of the solute. E. G. 


Isothermals of Diatomic Substances and their Binary 
Mixtures. XV. Vapour Pressures of Oxygen and Critical 
Points of Oxygen and Nitrogen. H. Kamertincn Onves, C. 
Dorsman, and G. Horsr (Proc. K, Akad. Wetensch. Amsterdam, 1915, 
18, 409).—The temperatures recorded in a table giving the vapour 
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pressures of liquid oxygen (this vol., ii, 142) are found to require 
small alterations. According to the corrected table, the vapour 
pressure increases from 9°096 atm. at —154°87° to 49°640 atm. at 
—118°88°. The corrected critical temperature of oxygen is 
—118°82°. H. M. D. 


[Vapour Pressures of Water and Certain Organic Liquids 
and the Relation between Corresponding Boiling Points]. 
J. M. Crarrs (J. Chim. Phys., 1915, 13, 105—161. Compare A., 
1913, ii, 829)—Measurements have been made of the vapour 
pressure of water at temperatures between 135° and 230° by a 
method involving a comparison of the temperatures at which water 
and naphthalene boil under the same pressure, which was measured 
by means of a column of mercury. The results are compared with 
those obtained by Regnault and by Holborn and Henning (Ann. 
Physik, 1908, 26, 882; 1910, 31, 968). In general, the boiling 
points agree fairly closely, although the temperatures recorded by 
Holborn and Henning are about 0°05° to 0°1° higher than those 
obtained by the author. 

A comparison is made of the corresponding boiling points of a 
number of substances over a considerable range of pressure, and it 
is shown that the formula (¢,—(¢',)/(t,-—t',)=q +e(t,-—t,), in which 
t, and ¢,, t’, and ¢’, are corresponding boiling points for the substances 
A and B, and q and e¢ are constants, affords a satisfactory 
account of the relations between the corresponding boiling 
points of benzene, aniline, and various aniline derivatives over a 
wide range of pressures. This formula is comp? ed with the 
formule put forward by Diiring and by Ramsar and Shields by 
reference to the data for a number of different substances. The 
general conclusion is that none of these formule affords a means 
of representing the boiling-point relations over a very large range 
of pressure (0°02 to 40 metres of mercury), although they may be 
quite satisfactory for relatively small ranges. 

Tables are given showing (1) the vapour pressure of benzene 
between —10° and 300°; (2) corresponding boiling points for water 
and mercury; and (3) the boiling points of naphthalene, benzo- 
phenone, and diphenylmethane, over a considerable range of 
pressure. H. M. D. 


Heat Effect of Solution and Pressure of Saturated Vapour 
over Solutions. M. Levarr-Ezerski (J. Russ. Phys. Chem. Soc., 
1915, 47, 787—805).—The author has developed further the con- 
siderations of his earlier papers (A., 1912, ii, 737; this vol., ii, 
228) in conjunction with the conclusions drawn by Schiller (Amn. 
Phys. Chem., 1894, [iii], 583, 396; ibid., 1897, [iii], 60, 755. Com- 
pare A., 1899, ii, 357; 1906, ii, 220). 

As regards the dependence of the pressure of a saturated vapour 
over a solution on the concentration of the latter, two cases pre- 
sent themselves, the lowering of the vapour pressure proceeding 
(1) more and (2) less rapidly than the increase of concentration. 
The relations deduced by the author show that in case (1), which 
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is the more common, dilution of the solution is accompanied by 
contraction. When, however, dilution of the solution results in 
expansion, the change of the vapour pressure with the concentra- 
tion follows case (2). A number of examples are cited in illus- 
tration of these rules, and the bearing of the latter on the heat 
effect of solution is also considered. Zz. OF. 


Two Convenient Forms of Receiver for Fractional Distilla- 
tions under Diminished Pressure. Marsron Taytor Bocrrr 
(J. Ind. Eng. Chem., 1915, '7, 7835—786).—The apparatus consists of 
a vertical, graduated glass cylinder having a tubulure at the top, 
by which it is attached to the condenser ; the cylinder has a tapped 
stem, which passes through a rubber stopper into a suitable vessel 
for receiving the distillate collected in the cylinder. A side-tube 
on the stem is fitted with a three-way tap, and is connected with 
a pump, a tube from the top of the cylinder, provided with 
a tap, being also connected with the tube leading to the pump. 
When the first fraction has been collected in the cylinder, it is 
discharged into the lower vessel, the tap on the stem and that on 
the tube leading from the top of the cylinder are closed, and the 
three-way tap turned so as to admit air to the lower vessel, which 
is then removed, and another attached in its place. The air may 
be exhausted from the latter by placing it in connexion with the 
pump through the three-way tap before the other taps are opened. 
In another form of the apparatus, a secondary pump is required 
to exhaust the air from the lower vessel. W. P. S. 


Thermal Properiies of Carbonic Acid at Low Temperatures. 
II. C. Frewen Jenkin and D. R. Pye (Phil. Trans., 1915, [A.], 
215, 353—381).—The experiments described in a previous paper 
(ibid., 1914, [A], 218, 67) have been continued in order to com- 
plete the entropy-temperature diagram, and to provide material 
for the construction of the total heat-entropy diagram. The data 
are mainly of interest in connexion with the use of carbon dioxide 
in refrigeration. Tables are given showing the specific heat of 
gaseous carbon dioxide at temperatures between -—30° and 30°, 
and at pressures varying from 150 to 700 pounds per square inch. 

H. M. D. 


Free Energy of Nitrogen Compounds. Givpert N. Lewis and 
Exuior Q. Apams (J. Amer. Chem. Soc., 1915, 3'7, 2308—2316).— 
The free energy of formation (F° 298) of some nitrogen com- 
pounds has been calculated from existing data, with the following 
results, expressed in calories: ammonia (gas), —4740; ammonia 
(liquid), -—3490; ammonia (in aqueous solution), —7130; 
ammonium hydroxide (in aqueous solution), -—63,750; the 
ammonium ion (NH,’), —19,895; nitric oxide (gas), 20,850; 
nitrogen dioxide, NO, (gas), 13,250; nitrogen tetroxide, NO, 
(gas), 25,300; the nitric ion (NO,’), —23,100; the nitrous ion 
(NO,'), —7410; and nitrous acid (in aqueous solution), — 11,980. 

E. G. 
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Free Energy of Formation of Formic Acid. Geran E. K. 
Brancu (J. Amer. Chem. Soc., 1915, 3'7, 2316—2326).—In connexion 
with a study of the free energy of organic compounds, Lewis and 
Burrows (A., 1913, ii, 23) have pointed out that it is desirable 
that the free energy of a few typical compounds should be known 
with reference to the elements of which they are composed. A 
study has now been made of the free energy of formation of formic 
acid. 

The decomposition of formic acid into carbon monoxide and 
water has been found to be reversible, and to be catalysed by 
mineral acids. The equilibrium between carbon monoxide and 
water on the one hand, and formic acid dissolved in water acidified 
with hydrochloric acid on the other, has been measured at 218° 
and 156°. The partial pressure of formic acid from a similar solu- 
tion has also been determined. From the data thus obtained, and 
the free energies of water and carbon monoxide (Lewis and 
Randall, A., 1914, ii, 802; 1915, ii, 227), the free energy of formic 
acid has been calculated. For the reaction C(graphite) + H,+O,= 
H:CO.H, the free energy of formation (AF° 298) has been found 
to be — 85,200 cals. E. G. 


Tne Heat Developed by a Solid Substance Passing into the 
State of Saturated or Dilute Solutions. Case of Sea Salt. 
As. Cotson (Compt. rend., 1915, 161, 414—416).—The author has 
determined the molecular heats of solution of sodium chloride at 
various stages of dilution by measuring the heat. absorbed by solu- 
tion of a known weight of the salt in a known volume of water. 
The difference between these values and those obtained for the 
heat absorbed by dilution of a saturated solution down to the 
given dilution gives the heat absorbed during the passage from 
the solid state into that of a saturated solution at any given 
temperature. The results show that the molecular heat of solu- 
tion, for a saturated solution, is —460 cal. at 15°, and varies but 
little with rise or fall in temperature. For solutions containing 
12°5 grams per litre, the molecular heat of solution is —1540 cal. 
at 7°, and this value diminishes to —1120 cal. at 22°, and to 
— 1472 cal. at 7°, for a concentration of 36 grams per litre. 

W. G. 


Heat of Solution in Mixed Solvents. 8. Tanatar (J. Russ. 
Phys. Chem. Soc., 1915, 4'7, 1279 —1286).—The author has previously 
shown (A., 1895, ii, 36) that, when dissolved in mixtures of alcohol 
and water, both non-electrolytes and electrolytes absorb more heat 
than when dissolved in water alone. From the results of measure- 
ments of the heats of solution of various electrolytes and non- 
electrolytes in mixtures of methyl or ethyl alcohol with water, 
Kolossovski (A., 1913, ii, 22, 308, 671, 672) concluded that alcohols 
form hydrates with development of heat,.and that when a substance 
is dissolved in an aqueous alcohol it displaces the alcohol from its 
hydrate and forms a hydrate with the water. The author finds, 
however, that the excess of the heat absorbed on dissolving a sub- 
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stance in aqueous alcohol over that obtained when water alone is 
the solvent is often far greater than the heat of mixing of alcohol 
and water. 

A systematic investigation of this question has been undertaken, 
carbamide being used as solute in order to eliminate the influence 
of variation in the degree of ionisation. Among non-electrolytes, 
carbamide is distinguished by its marked and rapid solubility in 
water and in methyl and ethyl alcohols of all concentrations up 
to 100%. The measurements were made at 15—18° in a Berthelot 
calorimeter, and in the calculation of the results the specific heats of 
the dilute solutions (5 grams in 300 c.c. of solvent) used were taken 
to be identical with those of the solvents (compare Kolossovski, 
loc. cit.). The results show that the negative heats of solution of 
carbamide in mixtures of alcohol with water are greater than in 
water or the alcohol alone, the maximal differences being for mix- 
tures containing from 24—30% of the alcohol. The fact that the 
heat of solution is independent of the concentration of the carb- 
amide is in disagreement with Kolossovski’s theory. 

Measurements were also made of the heats of solution of mercuric 
chloride, potassium iodide, succinic and picric acids, and isopropyl 
alcohol in water, and 24%, 30%, and 99—100% solutions of ethyl 
alcohol in water, and of mercuric chloride and picric and succinic 
acids in 24%, 30%, and 99—100% solutions of methyl alcohol in 
water. The results obtained with these compounds are not so 
accurate as those given by carbamide, owing to the greater times 
required for dissolution. 


No cause can yet be assigned to the increased absorption of 
heat observed on dissolution in aqueous alcohols. It is, however, 
noteworthy that maximal viscosities of the aqueous alcohols very 
nearly correspond with the maximal absorptions of heat. 


a. a Be 


The Pressure Balance and the Isothermals of Air, Argon, 
and Helium between O° and 200°. L. Hotsorn and H. ScHutrze 
(Ann. Physik., 1915, [iv], 47, 1089—1111).—The pressure balance 
described in a previous paper (Holborn and Baumann, zbid., 1910, 
liv], 31, 945) has been employed in the investigation of the 
pressure-volume relationships up to a pressure of 75 m. of mercury 
in the case of air and argon, and 40 m. for helium. The results 
obtained for air at 0° and 100°, when compared with the observa- 
tions of Amagat, Witkowski, and Koch, show quite appreciable 
differences. The following table summarises the results obtained, 
in that the relative values of pv are recorded for a pressure of one 
metre of mercury and also for the highest pressure investigated. 
For each gas pv=1 at 0° and 1 m. pressure. 

Air. Argon. Helium. 

e. p=l. p=. p=1l. p=75. p=l1. p=40. 

0° 10000 0°9712 10000 0°9270 10000 =1°0271 
50 11838 1°1918 1°1839 1°1535 1°1829 1°2091 
100 13674 1°4003 1:3676 1°3646 1:3659 1°3915 
1°5509 1°6013 16612 1°5681 — — 
1:7344 1°7977 1:7347 =1°7658 _ — 
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The results obtained for argon are of particular interest, in that 
its behaviour shows considerable variation within the limits of 
temperature at which the pv relations were examined. At 0° 
and 50°, the value of pv for argon decreases continuously with 
increasing pressure; at 150° and 200° pv increases continuously 
with the pressure. At 100° pv decreases from 1°3671 at p=1 to 
a minimum value of 1°36205 at 45 m., and then increases up to 
1°3646 at 75 m. of mercury. H. M. D. 


Density and Viscosity of Aqueous Solutions, with Special 
Reference to Nitric Acid. Part I. Densities. WuttiAm Roperr 
Bousrietp (T., 1915, 107, 1405—1426).—The densities of J, 
N/2-, N/4-, N/8-, N/16-, and V/32-nitric acid have been deter- 
mined at 4°, 11°, 18°, and 25°. The measurements were made by 
means of a pyknometer previously described by the author (T., 
1908, 93, 679), and the results are given to six places of decimals 
and are accurate to +5 in the sixth place. The experimental 
values are compared with values calculated by means of the con- 
traction function x, and it is shown that the two series agree to 
within +6 and —5 units in the sixth decimal place. The con- 
traction function yx is defined by the expression x=v(p/p.—1), in 
which v is the volume of solution which contains # grams of dis- 
solved substance and H grams of water, and p=1/v=density of 
solution and py=1/w=density of water. The properties of the 
contraction function are discussed, and its relationships to other 
well-known functions are demonstrated mathematically. Among 


the relationships considered are: (1) that with the U function, 
which correlates the vapour pressure and osmotic pressure, 
U=v—P.dv/dP (Callender, A., 1908, ii, 671); (2) that with 
specific volume-percentage curves; (3) that with the eutectic point; 
and (4) that with the hydration function y. The relationships 
are illustrated by reference to sulphuric acid solutions at 15°, nitric 
acid solutions at 14°2°, and sucrose solutions at 20°. J. F.S. 


Physico-chemical Force of Attraction. II. L. G. Gurvirscu 
(J. Russ. Phys, Chem. Soc., 1915, 4'7, 805—827. Compare A., 1914, 
ii, 435).—The author’s further investigations on this subject have 
been carried out with pure solvents, since with solutions the 
phenomena of adsorption are somewhat complicated, in consequence 
of the simultaneous adsorption of both solvent and solute. 

With the three adsorbents, floridin, bone black, and alumina, 
calorimetric measurements have been made of the amounts of heat 
developed when 1 gram of the adsorbent is thoroughly moistened 
with each of a number of liquids. With floridin and alumina, the 
values thus obtained range from 57°1 and 78°8 cal., respectively, 
for amylene, to 3°9 and 7°2 cal., respectively, for hexane; with 
bone black, appreciably lower numbers are obtained in most cases. 
With all three adsorbents, the highest values are given by com- 
pounds containing either double linkings or oxygen or nitrogen, 
that is, by compounds which show the greatest tendency to purely 
chemical combination, whilst the lowest numbers are those for 


GENERAL AND PHYSICAL CHEMISTRY. u. 745 


saturated compounds, such as the paraffin hydrocarbons, carbon 
disulphide, and carbon tetrachloride. That there is no question 
of the formation of molecular compounds, which might support 
Werner’s theory of supplementary valencies, is, however, shown by 
the absence of stoicheiometrical relations between the proportions of 
different liquids adsorbed. 

The results obtained with equal weights of floridin, infusorial 
earth, blood charcoal, and bone black show that, when exposed to 
the saturated vapours of different liquids, each of these adsorbents 
takes up the liquids in constant volumes. Thus, the particles of 
an adsorbent possess, at a certain temperature, a definite sphere of 
action independent of the nature of the adsorbed substance. Each 
particle of a particular adsorbent is surrounded by a spherical 
layer of molecules of the liquid, the thickness of this layer being 
the same for different liquids; since, however, the heats of adsorp- 
tion vary, the molecules of different compounds must be held, in 
these layers, with greatly different forces. 

The most probable cause of these results is the existence in the 
chemical molecule, even of a so-called saturated compound, of a 
residue of energy, intermediate in character to chemical and 
physical energy. Since the heats of absorption of different liquids 
by different adsorbents do not form perfectly parallel series, the 
heat of adsorption cannot be a measure of this “ residual energy.” 
Regularities do, however, occur among the heats of adsorption of 
allied compounds, and this is the case with either floridin or bone 
black or alumina, in spite of the marked chemical differences 
between these adsorbents. For instance, with the hydrocarbons, 
the heat of adsorption increases in the passage from the paraffins 
and naphthenes to aromatic compounds, and from the latter to 
ethylenic hydrocarbons. The ratio of the heats of adsorption of 
benzene and hexane has the values 1°19, 1°25, and 1°37, respectively, 
for the above adsorbents. In all three cases, chloroform develops 
1-6—1°8 times as much heat as carbon tetrachloride; acetone always 
gives more heat than ethyl acetate, and methyl alcohol more than 
ethyl, and this more than amyl. In separate classes of similar 
compounds, the heat of adsorption may, therefore, serve as an 
approximate measure of the residual energy. 

Parallelism exists in many cases between the residual energy, 
expressed by the heat of adsorption, and the ability to enter into 
purely chemical reaction. Thus, three similar series are formed by 
the heats of adsorption of methyl, ethyl, and amyl alcohols, the 
velocities with which these alcohols undergo esterification, and the 
heats of formation of their complex compounds with magnesium 
propyl iodide (compare Tschelincev, A., 1913, ii, 924). Further, 
almost complete parallelism exists between the heats of adsorption 
of a number of solvents and the magnitudes of the influence these 
exert on the velocity of formation of tetra-ethylammonium iodide 
from triethylamine and ethyl iodide; it would appear that the 
greater the residual energy of a solvent, that is, the stronger the 
attraction between its molecules and those of the reacting sub- 
stances, or, in other words, the more the solvent is capable of con- 
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tiguity with these substances, the more readily will the reaction 
proceed. 

When floridin is introduced into hexane, it falls to the bottom 
and leaves the supernatant liquid almost perfectly transparent, 
whilst in the case of acetone the latter becomes very turbid. 
Microscopic observation shows that, in the latter case, small 
particles become detached from the floridin grains. By collecting 
these separated particles on a weighed filter, a quantitative, 
although only approximate, measure of the percentage disintegra- 
tion of the floridin is obtained. The numbers thus found exhibit 
complete parallelism to the heats of adsorption, and the pheno- 
menon represents a direct transformation of chemical into 
mechanical energy. Parallelism with the heats of adsorption of 
solvents by floridin is also shown by the solubility in these solvents 
of benzoic acid, nitrobenzene, and trimethylamine. 

That the same force forms the basis of the phenomena of adsorp- 
tion and those of solubility is shown also by the parallelism between 
the heats of adsorption and the constants of internal contraction 
calculated by Tammann, who found (“Innere Krafte der 
Losungen,” 89) that the contraction constant AX is greater for 
water than for alcohol or acetone, and greater still than for ether 
and carbon disulphide. 

A similar connexion is observable on comparison of the author's 
numbers with (1) the results of Biron’s measurements of the 
change of volume occurring when liquids are mixed (A., 1910, ii, 
394), this change becoming less as the residual energies of the two 
liquids approach one another the more closely ; (2) the latent heats 
of evaporation of liquids at their boiling points; (3) the dielectric 
capacities of the liquids; (4) the internal pressure of liquids (com- 
pare Walden, A., 1909, ii, 547); (5) the surface tensions of liquids 
of similar chemical character. 

These results furnish a foundation for the conclusion that one 
and the same residual chemical energy forms the basis of all those 
diverse physico-chemical phenomena and processes which depend on 
the mutual attraction of similar or dissimilar molecules. No mole- 
cular process can, therefore, be regarded as of a purely physical 
character, the residual chemism manifesting itself in every 
reciprocal molecular action. The chemical action between two sub- 
stances, A and B, may be expressed by the general formula 
P=f(a,b,C), where a and 6 are the constants of chemical energy 
or the chemical potentials of A and B respectively, each being 
independent of the nature of the other substance, and C’ is a magni- 
tude which, although not a function of a and 3, is specific for the 
given pair, A and B. A general function of similar type, but 
including the distance, p, between the reacting molecules, may be 
assumed for molecular physico-chemical processes, t= ¢(a, B, I’, p); 
a and 8 representing the residual chemical potentials. 

Besides, by the absence of stoicheiometric relations, the physico- 
chemical force of attraction differs from purely chemical forces in 
two properties: (1) The action of the force of chemical affinity, 
resulting in the formation of chemical compounds with more or 
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less simple stoicheiometric relations, is limited in its action to atomic 
distance, or, at most, to the distances separating neighbouring 
molecules. The sphere of action of the physicochemical forces of 
attraction is many times greater than this. Experiments on 
adsorption by silver foil and glass wool immersed in the saturated 
vapours of carbon tetrachloride, carbon disulphide, and acetone 
gave, for the thickness of the layer of adsorbed liquid, 35, 33, and 
28.10-® mm. with the former adsorbent, and 30, 31, and 
26.10-© mm. with the latter; these layers are several tens of 
molecules in thickness. (2) In general, the intensity of the action 
between any two elements increases with the diversity in nature of 
the elements, whereas with the action of residual chemical energy 
the reverse holds good. 

The experimental part of the paper contains a brief account of 
(1) the compounds used ; the floridin contained: H,O, 17°88; CO,, 
0°20; SiO, 55°28; Al,O,(mainly)+Fe,0,, 21°05; CaO+MgO, 
4°29; and K,0 + Na,O, 1°89%; (2) the apparatus and methods used 
in the calorimetric measurements; and (3) the method of studying 
the adsorption from vapours. T. H. P. 


[Physico-chemical Force of Attraction.] L. G. Gurvirscn 
(J. Russ. Phys. Chem. Soc. 1915, 47, 1310—1312).—Reply to 
Kolosovski’s criticisms (this vol., ii, 532) of the author’s work (A., 

A P. 


1914, ii, 435). T. H. 

The Temperature-coefficients of the Free Molecular Surface 
Energy of Liquids between ~ 80° and 1650°.. X. Measure- 
ments Relating to a Series of Aliphatic Compounds. F. M. 
Jarcer and Jun. Kaun (Proc. K. Akad. Wetensch. Amsterdam, 1915, 
18, 269—285. Compare this vol., ii, 613)—-Further measurements 
have been made of the surface tension and of its variation with 
temperature. The results are given in the following summary, 
which shows the temperature-coefficients of the molecular surface 
energy and the equations for the change of density with the 
temperature. Where the temperature-coefficient changes with the 
temperature, the limiting values are given, the first value relating 
to the lowest range of temperature: ethyl iodide, 1°43—1°84; 
ethylene chloride, 2°16, D=1°2826 —0°001446¢ ; ethylidene chloride, 
2°00—1°43, D=1°2069 —0°0016¢ + 0°0°15#2; acetylene tetrachloride, 
b. p. 146°3°/758 mm., 2°36, D=1°6197—0°001738¢ + 0°0°2642? ; 
acetylene tetrabromide, b. p. 132°/20 mm., 2°51, D=2°9956— 
0°00204¢—0°0°64#2;  epichlorohydrin, b. p. 117°/758 mm., 
2°04—1°41, D=1-°2406—0°00114¢—0°0°16#2; carbon disulphide, 
m. p. —111°6°, 1°75, D=1°'2921—0°00147¢; methyl alcohol, 0°67, 
D=0°8102 —0°000905¢ —0°0785#2; formic acid, 0°57—1:15, D= 
1:2441 —0°001249¢—0°0°181#2; monochloroacetic acid, 0°96—1°84, 
D=1-3878 —0°001182(t —50) —0°05104(#—50)?; dichloroacetic acid, 
2°30, D=1'5924—0°001378¢; trichloroacetic acid, 1°09—1°82, 
D=1'6216 —0°001566(¢ — 50) —0°0°72(¢-—50)?; levulic acid, 1°33, 
D=1°1557 —0°000814¢—0°0°4#2; nitromethane, 1°14—1°58, D= 
11657 —0-0015052¢ + 0°052629#2; bromonitromethane, b. p. 152°5°/ 
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765 mm., m.p. —28°; hexonitrile, b.p. 157°/762 mm., m.p. 
—45°, 163-1384, D=0'8347—0°000806¢—0:05122; methyl 
succinate, b.p. 103°5°/25 mm., 2°32, D=1'1441 —0°001184¢ + 
0°0°64¢2; ethyl bromoisosuccinate, b.p. 1229/13 mm., 2°54, 
D=1-3499 —0°00128¢ + 0°0°64#2; acetylacetone, m.p. —30°, b.p. 
137°5°/75 mm., 2°17—1°'60—2°06, D=0°9979 —0°0456¢ + 0°0°9672. 
The fall and subsequent rise in the temperature-coefficient for 
acetylacetone is probably connected with the displacement of the 
keto-enol equilibrium. 

The results obtained in this investigation show that, in general, 
the temperature-coefficients of related compounds change with the 
temperature in a similar manner. H. M. D. 


Temperature-coefficients of the Free Molecular Surface 
Energy of Liquids Between -80° and 1650°. XI. The 
Surface Tension of Homologous Triglycerides of the Fatty 
Acids. F. M. Jarcer and Jun. Kaun (Proc. K. Akad. Wetensch. 
Amsterdam, 1915, 18, 285—296. Compare preceding abstract).—The 
data are summarised as in the preceding abstract: glycerol, 
6°1—1°5, D=1°2720 —0°000576¢ —0°642?; glyceryl triformate, 2°20, 
_D=1°3319 —0°001014¢; glyceryl triacetate, 0°64—3-0, D=1°1874- 
0°00129¢ + 0°0517¢#2; glyceryl tributyrate, 1-70—2°63, D=1-0596- 
0°00101¢+0°0°8?; glyceryl trihexoate, 2°49, D=1°0113- 
0°000852¢ + 0°0°482?; glyceryl trioctoate, 2°12—2°90, D=0°9673- 
0°000824¢ + 0°0°48t2; glyceryl tridecoate, 3°09, D=0°9475- 
0°000698¢; glyceryl trilaurate, 3°33, D=0°9005 —0-00060(¢ — 50) — 
0°0°24(¢—50)?; glyceryl tripalmitate, 5°55—341, D=0°8851- 
0°000578(¢ — 50) —0°0°79(¢—50)?; glyceryl stearate, 6°75, D= 
0°8859 — 0°000606(¢ — 50) — 0°0%56(¢ — 50): glyceryl _ trioleate, 
8°4—3°25, D=0°9371 —0-00081¢ + 0°0°1042?. 

The surface tension of butter and margarine was also measured. 
The temperature-coefficient for margarine is greater than that for 


butter. The surface tension-temperature curves cross at about 50°. 
H. M. D. 


Temperature-coefficients of the Free Molecular Surface 
Energy of Liquids between -80° and 1650°. XII. The 
Surface Energy of the Isotropic and Anisotropic Liquid 
Phases of some Aromatic Azoxy-compounds and of Anis- 
aldazine. F. M. Jarcer and Juz. Kaun (Proc. K. Akad. Wetensch. 
Amsterdam, 1915, 18, 297—304. Compare preceding abstracts).—A 
number of substances which form anisotropic liquids have been 
examined in order to ascertain the effect of the transition from the 
anisotropic to the isotropic condition on the temperature-coefficient 
of the molecular surface energy. The results obtained for 
p-azoxyanisole, p-azoxyphenetole, and panisaldazine show that the 
surface energy decreases more quickly with rise of temperature 1 
the anisotropic form than in the isotropic modification. The 
surface energy increases at the transition temperature, but this 
change is gradual, and is observable at temperatures below that 
at which the anisotropic liquid is converted into the isotropic form. 
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Ethyl pazoxybenzoate and ethyl pethoxybenzylideneamino-a- 
methylcinnamate have also been examined. The former melts at 
114°, and the anisotropic liquid clears at 121°. The molecular 
surface energy of the anisotropic form decreases with rise of 
temperature, whilst that of the isotropic modification first decreases 
and then increases. The latter substance has m. p. 169°, and the 
anisotropic liquid becomes isotropic at 186°. The surface energy 
decreases with rise of temperature in the case of the crystalline 
liquid, whilst that of the isotropic form first decreases, then 
increases, and later diminishes as the temperature rises. 


H. M. D. 


The Drop-weight method for Determining Surface Tensions. 
Attan Fereauson (Phil. Mag., 1915, [vi], 30, 632—637).—A dis- 
cussion of the drop-weight method as applied by Morgan (compare 
A., 1914, ii, 32, 33) in the determination of the surface tension of 
liquids. Although there is no a priori reason for the assumption 
that the results obtained by this method are influenced by the 
contact-angle, it has been found that for seventy out of a hundred 
liquids which have been subjected to measurement, the values of 
the surface tension are in good agreement with those obtained 
from observations on the capillary rise. The author considers that 
the differences met with in the remaining thirty liquids are prob- 
ably due to the existence of a finite angle of contact at the liquid- 
glass interface. For ethyl ether at 20°, the angle of contact is 
about 16°, and in this case Morgan’s value (16°13 dynes per cm.) 


differs, not only from the value (16°49) given by the method of 
capillary rise, but also from that (17°30) afforded by Jaeger’s 
method, which is independent of the contact angle. Much of the 
available experimental material cannot be interpreted in any exact 


manner until the question of the contact-angle has been solved. 
H. M. D. 


The Viscosity of Colloidal Solutions. E. H. Bicuner (Proc. 
K. Akad. Wetensch. Amsterdam, 1915, 18, 170—173).—The relation 
between the viscosity, »’, of a suspension and that of the dispersive 
medium, », can be represented, according to Einstein, by the 
equation »!—n/n=2°5v'/v, in which v! is the volume of the 
suspended particles in volume v of the suspension. This formula 
may be applied in calculating the volume occupied by the disperse 
phase in colloidal solutions. 

From observations made with colloidal solutions of molybdenum- 
blue (Mo,O, ?) and ferric hydroxide, it is found that the density 
of the suspended particles is much smaller than that of the sub- 
stances in the free condition. This is interpreted in favour of the 
view that the colloidal particles contain water. The proportion of 
water which thus becomes associated with the colloid is greater for 
ferric hydroxide than for molybdenum-blue. H. M. D. - 


Kinetics of Adsorption. Oskar Arenpr (Koll. Chem. Beihefte, 
1915, 7, 212—250)—A complicated apparatus is described by 
means of which the author has been able to make measurements of 
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the velocity of adsorption in cases where the process takes place 
very rapidly, and is practically complete at the end of a few 
seconds. Most of the observations were made with solutions of 
soluble starch and strontium carbonate as the adsorbent. 

In agreement with previous observations, the results show that 
the velocity of adsorption increases very considerably with the rate 
of stirring. The quantity of starch adsorbed after a given time 
interval, relative to that which is finally adsorbed, is found to be 
independent of the concentration of the starch solution. The 
temperature-coefficient of the adsorption velocity is about 1°1, which 
is less than the coefficient which expresses the influence of tempera- 
ture on pure diffusion processes. The equilibrium condition is more 
rapidly attained at higher temperatures. H. M. D. 


Osmotic Pressure. J.J. van Laar (Proc. K. Akad. Wetensch. 
Amsterdam, 1915, 18, 184—190).—A criticism of the views put 
forward by Ehrenfest (this vol., ii, 425), in which the author lays 
down the conditions which must be satisfied in any attempt to 


interpret the phenomenon of osmotic pressure on a kinetic basis. 
H. M. D. 


Molecular Allotropy and Phase Allotropy in Organic 
Chemistry. A. Smrrs (Proc. K. Akad. Wetensch. Amsterdam, 1915, 
18, 346—362).—A theoretical paper in which the author discusses 
the equilibrium relations in a pseudo-ternary system consisting of 
two mutually convertible isomerides in contact with a solvent. 
According to van’t Hoff, the ratio of the concentrations of the 
two isomerides in any solution in which equilibrium has been 
attained is determined by the relative solubilities of the isomerides 
in the solvent, as expressed by the equation C,/Cy = GL,/L,, in 
which C4 and Cy are the equilibrium concentrations, DZ, and Lz 
the solubilities of A and B in the pure solvent, and @& is a constant 
which is independent of the nature of the solvent. As pointed 
out by Dimroth (A., 1911, ii, 31), the validity of this relation 
permits of the calculation of the state of equilibrium in any 
solvent if the solubilities of the two isomerides in this solvent are 
determined. 

It is shown that the above equation represents merely an ideal 
limiting case, and that it is not applicable when the saturated 
solutions are so concentrated that the solubilities of the two 
isomerides are mutually affected. The equation requires modifica- 
tion in the sense that L,/L, represents the ratio of the concentra- 
tions of the two isomerides in the solution which is saturated 
simultaneously with respect to both forms. H. M. D. 


The Apparent Contradiction between Theory and Practice 
in the Crystallisation of Allotropic Substances from Different 
Solvents. <A. Smits (Proc. K. Akad. Wetensch. Amsterdam, 1915, 
18, 363—369. Compare preceding abstract)—The equation con- 
necting the equilibrium between mutually convertible isomerides 
in a solution and the solubility ratio as modified in the manner 
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indicated in the preceding paper, is deduced by thermodynamic 
reasoning. 

The experimental evidence, which was considered by Dimroth 
to contradict the relation deduced by van’t Hoff, is not necessarily 
in disagreement with the modified equation. H. M. D. 


Supersaturation and Release of Supersaturation. Drvenpra 
Natu Baatracuaryya and Nitratan Daar (Proc. K. Akad. Wetensch. 
Amsterdam, 1915, 18, 369 —373).—Experiments have been made to 
ascertain the facility with which different substances form super- 
saturated solutions. The results obtained admit of no general con- 
clusion, but it is apparent that supersaturated solutions are readily 
formed by substances which yield crystalline hydrates, and that the 
phenomenon is frequently shown by readily soluble substances and 
by substances which form large, well-defined crystals. H. M. D. 


The Density and Refraction of Colloidal Solutions. Roserr 
WintGEN (Koll. Chem. Beihefte, 1915, 7, 251—282).—Measurements 
have been made of the density and refractive index of colloidal 
solutions of arsenic trisulphide, antimony trisulphide, silicic acid, 
molybdic acid, ferric hydroxide, and tannin. The results show 
that the density and refractive index of the solutions are linear 
functions of the concentration (grams of the dispersive phase per 
100 e.c. of solution), whilst the specific volume and the product 
of the specific volume into the refractive index are linear functions 
of the percentage content of the disperse phase. These relations 
have been deduced on the assumption that the density and re- 
fractive index of the disperse phase and the dispersive medium are 
independent of their relative proportions in the mixtures. 

In all cases the density of the disperse phase was found to be 


greater than that of the same substance in the amorphous form. 
H. M. D. 


Negative Hydroxide Sols. H. Freunpiticn and WaAtLrtHer 
Leonnarpt (Koll. Chem. Bethefte, 1915, 7, 172—211).—The properties 
of colloidal solutions of molybdenum dioxide (MoO,,H,O) and 
of vanadium pentoxide have been examined in detail in the ex- 
pectation that these negatively charged hydroxides might afford 
further information relative to the connexion between the pheno- 
mena of precipitation and adsorption. 

Colloidal solutions of molybdenum dioxide cannot, in general, 
be completely coagulated by the addition of electrolytes. Accord- 
ing to experiments in which it was subjected to dialysis, the 
residual coloured solution appears to be colloidal. Comparative 
measurements of the quantities of electrolytes which suffice to cause 
turbidity show that the coagulation is merely due to the cation. 
The coagulating capacity increases with the valency of the cation, 
but the univalent ions differ very considerably amongst themselves. 
In the series of aikali metal ions, the concentration which produces 
turbidity decreases in the ratio of about 100:1 in passing from 
lithium to cesium. Organic cations and cations of the heavy 
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metals are frequently more active than would be anticipated from 
the valency. The coagulated dioxide shows differences in the readi- 
ness with which it undergoes peptonisation, in that the sol form 
is more readily produced from coagulates which have been pre- 
cipitated by the less active electrolytes. Low temperature is also 
favourable to the re-formation of the sol. 

Colloidal solutions of vanadium pentoxide exhibit striking 
optical properties. When stirred, they present the appearance 
which would be observed by a liquid in which a mass of fine 
crystals is suspended. If examined between crossed Nicols, the 
slightest disturbance of the solution causes illumination of the dark 
field. The behaviour of the solutions towards electrolytes is very 
similar to that found with solutions of molybdenum dioxide, and 
similar variations are found in regard to the peptonisation of the 
coagulate which has been thrown down by the action of different 
electrolytes. 

The positive colloids, ferric and aluminium hydroxide, are 
coagulated by the negatively charged vanadium pentoxide. The 
quantity of this which is necessary for the coagulation of a given 
quantity of the positive colloids referred to is very small in com- 
parison with the quantities of arsenic trisulphide, antimony tri- 
sulphide, and other negative colloids. It would seem, therefore, 
that the colloidal particles of vanadium pentoxide carry a relatively 
much larger electric charge. H. M. D. 


Sol- and Gel-Condition of Gelatin Solutions. I. Gelatinisa- 
tion. If. Swelling. L. Arisz (Koll. Chem. Beihefte, 1915, 7, 
1—90).—The experiments described in this paper were made with 
the object of tracing the changes which take place in solutions of 
gelatin when these are subjected to variations of temperature or 
to changes in concentration at constant temperature. The 
measurement of the viscosity was made use of in detecting and 
following the changes in the condition of the gelatin. The results 
obtained show that the solutions only reach a state of equilibrium 
after the lapse of a considerable interval of time, and this applies 
to the changes which are brought about by variations of tempera- 
ture and concentration. Similar slow changes are found to take 
place in the gel condition. 

Observations on the swelling of gelatin under different condi- 
tions lead to the view that the swelling is accompanied by an 
increase in the size of the gelatin particles and by a reduction in 
the intensity of the forces which hold these particles together. 
The effect of temperature and of the age of the gels on the swell- 
ing capacity can be explained in terms of this hypothesis without 


assuming that the gels are possessed of a honey-comb structure. 
H. M. D. 


The Spontaneous Formation of Metallic Colloids in Contact 
with a Dispersive Medium. H. Norpensen (Koll. Chem. Bethefte, 
1915, 7, 91—109).—According to Traube-Mengarini and Scala (A., 
1911, ii, 116; 1912, ii, 161), colloidal solutions of many metals are 
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obtained when these are brought into contact with dispersive 
media, such as water and ethyl alcohol. Further experiments by 
the author have failed to confirm the above observation, and his 
results lead to the conclusion that in no case are metallic colloids 
formed by the spontaneous dissolution of the metals. When 
oxidisable metals are submitted to the action of water, colloidal 
solutions of the oxide or hydroxide are sometimes obtained, but 
the effect in such cases is primarily due to chemical action between 
the metal and traces of oxygen. Colloidal solutions of this nature 
are formed by lead in contact with water and many organic 
solvents. Silver is also very readily attacked by oxygen both in 
water and in ethyl alcohol, and the resulting colloidal oxide is 
subsequently transformed into metal, so that in this case colloidal 
metal solutions are obtained. The formation of the colloidal silver 
is, however, a secondary effect, and cannot be interpreted as 


evidence of the spontaneous disintegration of the solid metal. 
H. M. D. 


The Formation of Colloidal Metals by the Action of Light, 
Rontgen, and Radium Rays on Metals in Contact with a 
Dispersive Medium. H. Norpensen (Koll. Chem. Beihefte, 1915, 
7, 110—136. Compare preceding abstract).—Previous experi- 
ments on the action of ultra-violet light and Réntgen rays on 
metals in contact with water and other dispersive media (Sved- 
berg, A., 1909, ii, 23, 277) have been interpreted as affording 
evidence that colloidal solutions of the metals are formed in these 
circumstances. The further investigation of this question has 


shown that light, Réntgen, and radium rays have no effect beyond 
that of accelerating the changes which take place in the absence 
of these rays. Gold and platinum are entirely unacted on. The 
oxidisable metals yield colloidal solutions of the oxides or 
hydroxides. In the case of silver, the initially formed colloidal 
oxide is rapidly reduced under the influence of ultra-violet rays, 
and colloidal silver is thereby obtained. H. M. D. 


Chemical Equilibrium and Action of Neutral Salts. G. Poma 
and G. Anponico (Atti R. Accad. Lincei, 1915, [v], 24, ii, 43—50. 
Compare this vol., ii, 620).—-The influence of the presence of 
certain chlorides and other salts on the esterification of acetic and 
other acids by methyl and other alcohols has been investigated. 
The conclusions drawn from the results obtained and from those 
previously described are as follows. 

The presence of a neutral salt displaces the homogeneous 
equilibrium of esterification and hydrolysis, part of the water 
present being apparently withdrawn from the reaction. Such dis- 
placement depends on the concentration of the neutral salt and on 
the nature of its cation, increasing rapidly with diminution of the 
electro-affinity of the cation; the series K, Na, Li, Ca, Mg repre- 
sents the order of increasing activity of salts of one and the same 
acid. A less marked, but appreciable, action is exerted by the 
nature of the anion; thus, 2 mols. of lithium chloride, bromide, 
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or nitrate per litre diminish the equilibrium constant by 35°7%, 
40%, or 37°5%. The view that neutral salts in solution form 
hydrates which increase in complexity as the electro-affinity of the 
ions of the salts diminishes, is not in agreement with the equality 
of the diminutions of the equilibrium constant produced by equal 
amounts of lithium chloride when added to systems with values 
of from 2 to 10 for the initial molecular relation between the 
water and ethyl alcohol. The observations are, however, in accord 
with the hypothesis advanced to explain the action of neutral salts 
on the apparent concentrations of cupric ions (compare Poma and 
Patroni, A., 1914, ii, 440; Poma, this vol., ii, 210). 

As a rule, the accelerating action exerted by neutral salts on 
the separate velocities of esterification and hydrolysis increases 
with the affinities of the salts for water; this result differs sharply 
from that obtained by studying the action of neutral salts under 
ordinary conditions (compare A., 1911, ii, 707). 7. @. ¥. 


Photochemical Temperature-coefficient of Chlorine. A. V. 
Nazarov (J. Russ. Phys. Chem. Soc., 1915, 4'7, 943—955) —Photo- 
chemical effects are now usually regarded, at least as far as their 
initial stages are concerned, as photoelectric effects, and since the 
latter are independent of the temperature, and since, further, the 
velocity of a photochemical reaction depends on the mass of the 
activated molecules, and this on the velocity of activation, it 
follows that the temperature-coefficients of photochemical pro- 
cesses should be less than those of reactions occurring in the dark. 
The experimental numbers vary, indeed, from 1°02 to 1°40 (com- 
pare Plotnikov, A., 1912, ii, 218). It appears probable that the 
temperature-coefficient of a photochemical reaction is a magnitude 
characteristic of the structure of the photochemical component 
which absorbs the light. Thus, in the absorption of light by mole- 
cules containing, as photochemical component, iodine or bromine, 
the temperature-coefficients have one and the same value, 1°40, 
and Plotnikov supposes that the same would be the case with 
chlorine. Support is lent to this view by Benrath and Tuchel’s 
results (A., 1914, ii, 447), which give the value 1°395 for the 
temperature-coefficient of the conversion of an aqueous solution of 
chlorine into hydrogen chloride and oxygen. 

The author has measured the velocity of the action of chlorine 
on cinnamic acid in carbon tetrachloride solution, both in the dark 
and in the light, at 18° and 8°, 31° and 21°, and 29° and 19°. 
Luther and Goldberg (A., 1906, ii, 641) drew the conclusion that, 
in presence of traces of oxygen, all photochemical reactions in 
which light forms the light-absorbing component exhibit induction 
periods. In the reaction studied by the author, such induction 
periods make their appearance, and, since small proportions of 
oxygen could not be eliminated from the reaction mixtures, these 
proportiuns were kept as nearly as possible the same in all cases 
in order that the induction periods might be virtually identical. 
A Uviol lamp carrying a constant current was employed as source 
of light, this being at a constant distance from the tube containing 
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the reacting mixture. In order to avoid loss of chlorine from the 
more concentrated solutions at the higher temperatures used, a 
ipette was connected by a three-way cock to the reaction tube 
and the flask in which the liquid was titrated with thiosulphate. 
The calculation of the results was based on the assumption that 
the process occurring in the light is the sum of that taking place 
in the dark and the photochemical reaction, and, since the reaction 
proceeds practically linearly subsequent to the induction period, 
the velocity constants were calculated by the formula 
K'=(¢,—¢))/(t2—4), 
where c, and c, are the concentrations of chlorine reacting in the 
light, and t, and ¢, the corresponding times. The values of the 
temperature-coefficients obtained are: K,./K,=1°406, Kgs,/K.,= 
1°400, and Ky 9/K,,=1°400, the mean of the three being 1°402. 
The high value, 1°5, obtained by Slator (T., 1903, 83, 729) for 
the temperature-coefficient of the combination of chlorine with 
benzene in the light is explained by the fact that no allowance 


was made for the velocity of the reaction in the dark. 
as ao Be 


Catalysis. XX. Reactions of Both the Ions and the Molecules 
of Acids, Bases, and Salts. Reaction of Sodium Huhoxide with 
Ethyl Bromide and Ethyl Iodide in Absolute Etbyl Alcohol at 
25°. E. K. Marsnatt, jun., and 8. F. Acrer (J. Physical Chem., 
1915, 19, 589—608. Compare A., 1913, ii, 576, 577, 688, 748; 
T., 1914, 105, 2582; and this vol., ii, 406).—It is shown in the 
present paper that the theory that ions are the only chemically 
active portions of the electrolytes is only partly correct, and that 
much of the earlier work on which this theory was based had 
been incorrectly interpreted. The theory is therefore put forward 
that both the ions and the non-ionised parts of acids, bases, and 
salts, may undergo transformation with comparable velocities. A 
series of tables is given of the velocities of the reactions between 
sodium ethoxide with ethyl bromide and ethyl iodide in absolute 
ethyl-alcoholic solution at 25° at concentrations VY, V/2, V/4, V/8, 
and V/16. The experimental data have been substituted in the 
general equation K,=Kj,a+X,(1—a), in which Ky is the observed 
velocity constant, AK; the velocity constant due to the ions, and 
K,, that due to the non-ionised molecule. From a series of 
simultaneous equations thus obtained, A; and A, have been calcu- 
lated, and are shown to be real constants. This is interpreted as 
showing that both the ions and the non-dissociated salt react with 
the non-ionised alkyl haloid. In support of the theory, it is shown 
that the value of Kj, the velocity constant for ethoxide ions in 
reaction with a given alkyl haloid, is the same whether the ion is 
derived from sodium, potassium, or lithium ethoxide. J. F. 8. 


Reaction between Amylene and Trichloroacetic Acid in 
Different Solvents. G. E. Timorrev and L. M. Anpreasov (J. Russ 
Phys. Chem. Soc., 1915, 47, 838—848).—The reaction between 
amylene and trichloroacetic acid, which in the simplest case should 
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proceed according to the equation CCl,;CO,H+C,H, = 
CCl,°CO,°C;H,, (1), has been investigated by Nernst and Hohmann 
(A., 1893, i, 449), who found that the action of the acid is pro- 
portional to the square of its concentration, and by Konovaloy 
(A., 1907, ii, 854), who confirmed this result, and showed that the 
presence of hydrocarbon solvents exerted only a sl'ght and uniform 
influence on the reaction, whilst that of ether lowered the limit of 
esterification considerably. The latter author drew the conclusion 
that an acid ester is formed, 
C;Hy) + 2CCl,-CO,H — CCl,*CO,*C;H,,,CCl,-CO,H (2), 

rise of temperature has a decomposing effect on this product. 

Whether the reaction proceeds according to equation (1) or (2), 
a change occurs in the number of molecules, so that the esterifica- 
tion should depend on the volume; thus, either C,C,/CV =, or 
C,C,/CV?=K,. Addition to this system of a solvent may have a 
twofold effect: (1) Such addition is accompanied by increase of the 
volume, and so displaces the equilibrium from right to left, that 
is, lowers the esterification limit. In this respect, the action of 
all solvents should be uniform, and Konovalov (loc. cit.) with 
small additions, and the present authors with considerable addi- 
tions, of solvents find this to be confirmed experimentally. (2) The 
solvent may, however, also exert an “active” influence, that is, 
may act chemically, on one of the reacting compounds, for instance, 
the trichloroacetic acid, forming with it a more or less stable com- 
pound, in accordance with the scheme 4+ S = S’ (3), where 
A, S, and S’ represent the acid, solvent, and solvate respectively. 
Consequently, the behaviour of different solvents should vary in 
dependence on their chemical nature, and this is found to be the 
case. 

Pronouncedly basic solvents, such as aniline, by combining with 
the acid, should and do retard the esterification. Also, ether 
(Nernst and Hohmann, Joc. cit.) exhibits considerable activity in 
retarding the esterification, owing to its ability to form oxonium 
compounds, and similar effects are produced by the other 
oxygenated solvents investigated, namely, acetone (compare 
Kobozev, A., 1904, i, 223), methyl ethyl ketone, and nitrobenzene. 

As well as with a number of separate solvents, the authors have 
determined the limits of esterification at 25° and 50° with mixtures 
in various proportions of the following pairs of solvents; benzene + 
acetone, benzene+methyl ethyl ketone, benzene + nitrobenzene, 
and chloroform + acetone, the former member of each pair being 
“inactive” and the latter “ active.” 

With benzene and acetone, small proportions of the latter cause 
marked lowering in the esterification limit at 25°, but when the 
proportion of acetone in the mixed solvent reaches 25—30%, 
further increase has little influence; the curve for 50° is of the 
same general character. Rise of temperature lowers the limit of 
esterification, and the curve for 50° at first lies below that for 
25°, but subsequently crosses it, so that with large proportions of 
acetone the higher limit of esterification corresponds with the 
higher temperature. This phenomenon is regarded by the authors 
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as the result of the unequal rates at which the ester and the 
solvate decompose with rise of temperature, and is observed also 
with acetone and methyl ethyl ketone and with acetone and 
chloroform. With the latter mixture, the depressing effect of the 
acetone on the esterification limit is partly paralysed by the 
presence of the chloroform, which, according to Tsakalotos (A., 
1908, ii, 260) and others, possesses feebly acid properties and forms 
a compound, probably CMe,:-OH-CCl,, with acetone. 

In the case of. benzene + nitrobenzene, small proportions of the 
latter cause, both at 25° and at 50°, an increase of 6% in the 
value of the esterification limit, which then falls as the proportion 
of nitrobenzene is increased further ; no explanation of the appear- 
ance of this maximum is suggested. z. H. P. 


Hydrolysis of Esters, Particularly the Ethyl Phthalates, by 
Alkalis. Rup. WrescuripeR and WaLrer von Amann (Monatsh, 
1915, 36, 549—610).—After a review of the literature dealing with 
ester hydrolysis by alkalis in aqueous or alcoholic solution, it is 
proved by mathematical reasoning that in kinetic investigations 
in aqueous—alcoholic solutions the equilibrium between sodium 
hydroxide and sodium ethoxide can be disregarded, and that the 
mixture of these two compounds can be treated as a single sub- 
stance with a definite dissociation constant, provided that the ratio 
of the concentrations of water and alcohol is approximately 
constant. 

The hydrolysis of ethyl hydrogen phthalate by a solution of 
sodium in 96°4% alcohol under certain conditions as to concentra- 
tion at first sight appears to be a termolecular reaction, but that 
this result. is apparent and not real is indicated by the facts that 
the ‘‘termolecular” constants obtained vary with the initial con- 
centration, and also that if the solution of alkali metal is under 
0'2NV, the reaction is bimolecular between the undissociated por- 
tions of the sodium ethyl phthalate and the sodium ethoxide-— 
hydroxide mixture. The remarkable result that the undissociated 
compounds are active in the hydrolysis under these conditions is 
to some extent analogous to other results of recent investigations 
with alcoholic hydrogen chloride. 

The hydrolysis of normal ethyl phthalate by aqueous—alcoholic 
sodium hydroxide occurs in stages, and it is probable, again, that 
the undissociated portion of the sodium ethoxide—hydroxide mix- 
ture is active. The ratio of the velocity constants obtained for 
the first and second stages deviated appreciably from the value 2, 
although it was not widely different from this figure. 

A mathematical discussion is given of the effect of the products 


of the reaction on the degree of dissociation of the participants. 
D. F. T. 


Kinetics of the Reactions Occurring with Phthalic Acid and 
its Esters in Aqueous—Alcoholic Hydrogen Chloride Solution. 
Rup. WerascHEIDER and Water von Amann (Monatsh., 1915, 36, 
633—717).—The earlier portion of the paper gives a review of the 
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literature dealing with the esterification of alcohols in the presence 
or otherwise of a mineral acid as accelerator, and also with the 
hydrolysis of esters with aqueous or alcoholic hydrogen chloride 
solution. 

Investigations of the action of alcoholic hydrogen chloride solu- 
tion on phthalic acid and its esters are complicated by the inter- 
action of the alcohol with hydrogen chloride. It is shown that 
the velocity of formation of ethyl chloride from hydrogen chloride 
and 96°4% alcohol in cases where the hydrogen chloride is of fair 
concentration is approximately proportional to the square of this 
concentration, thus indicating a catalytic effect. The reverse 
action, namely, between ethyl chloride and aqueous alcohol, appears 
to experience no catalysis. 

In the reaction between phthalic acid and its ethyl esters with 
96°4% alcohol containing hydrogen chloride in solution, the varia- 
tion observed in the hydrogen chloride content can be referred 
entirely to the interaction of this acid and the alcohol, no appreci- 
able saponification of ester with formation of ethyl chloride occur- 
ring. The only appreciable hydrolytic effect is that exerted by 
water on the normal ester, the acid ester being almost entirely 
unaffected. The esterification of phthalic acid occurs in two 
stages, the constants for the formation of the acid ester being much 
greater than those for the conversion of the acid ester into the 
normal ester, although at the same time they are less than the 
constants for the esterification of benzoic acid. When the esterifi- 
cation of phthalic acid in 96°4% alcohol containing hydrogen 
chloride has proceeded so far that the acid has been entirely con- 
verted into the acid ester, one-third of the latter has already 
undergone further conversion into the normal ester. The further 
esterification of the acid ester then proceeds until an equilibrium 
is reached, caused by the inverse hydrolysis of the normal ester by 
water, but this equilibrium is not permanent, because the quantity 
of water is slowly augmented by the interaction of the alcohol and 
hydrogen chloride; a gradual hydrolysis therefore ensues, until at 
last equilibrium is attained in both reactions. 

In the course of the investigation, the density of alcoholic solu- 
tions of hydrogen chloride was determined at several concentra- 
tions and temperatures. 

Mathematical treatment is given to the kinetics of a unimole- 
cular reaction with a partly dissociated substance of which only 
the undissociated portion is active, the possibility of a concurrent 
inverse molecular reaction being also considered. The case of two 
consecutive reactions with unimolecular inverse reactions is also 
discussed, and still more complicated cases may be treated in a 
similar manner by separately considering small intervals during 
which the less variable quantities can be considered constant. 


D. F. T. 


Rate of Conversion of Cinchonine into Cinchotoxine. H.C. 
Bipvte and O. L. Braver (J. Amer. Chem. Soc., 1915, 37, 
2065—2082).—Biddle and Rosenstein (A., 1913, ii, 492) have deter- 
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mined the rate of conversion of cinchonine into cinchotoxine in 
acetic acid of two different concentrations. The reaction has now 
been studied at 99°7° in presence of acetic acid through a wide 
range of concentrations, in presence of formic, propionic, oxalic, 
and hydrochloric acids of various concentrations, and in mixtures 
of acetic acid and hydrochloric acid. The polarimetric method of 
analysis was used almost exclusively. 

The results show that the rate of conversion in presence of an 
organic acid gradually increases with the concentration of the acid, 
and, in the case of acetic acid, this is true between concentrations 
of 0°05 and 8-0 molal. Within this range, the velocity of the 
reaction seems to be some direct function of the concentration of 
the non-ionised acid. In glacial acetic acid (17°24 molal), the rate 
decreases and falls considerably below that at which the conversion 
proceeds in acid of 8°0 molal concentration. As has been shown 
previously (A., 1912, i, 296), the speed of conversion in presence 
of different organic acids of equal concentration decreases as the 
dissociation constant of the acid increases. The organic acid acts 
as a true catalytic agent, accelerating, but not causing, the re- 
action. The rate of conversion is decreased by the presence of 
the hydrogen ion, the introduction of hydrochloric acid gradually 
diminishing the velocity until at a certain concentration the 
reaction practically ceases. In solutions of different cinchonine 
salts, the rate of reaction increases with increasing concentration 
of the organic acid, but the rates for equal concentration are less 
in the case of salts, which by partial hydrolysis in solution give a 
greater concentration of hydrogen ions. E. G. 


Rate of Conversion of Cinchonidine into Cinchotoxine. 
H. C. Bippie and R. H. Burzpacn (J. Amer. Chem. Soc., 1915, 37, 
2082—-2087).—An account is given of experiments which show 
that the rate of conversion of cinchonidine into cinchotoxine at 
99°7° is affected by the presence of organic acids in the same way 
as that of cinchonine (preceding abstract). The velocity of the 
reaction in presence of acetic or formic acid increases with in- 
creasing concentration of the acid. Increasing concentration of 
hydrogen ions causes a diminution of the rate of conversion until, 
at a certain concentration, the reaction ceases. The rate of con- 
version of cinchonidine into cinchotoxine is less than that of 
cinchonine under the same conditions of temperature and concen- 
tration of acid, the ratio between the mean values of the two rates 
being 1:1°21. E. G. 


Nature of the Catalysis in the Conversion of the Cinchona 
Alkaloids into their Toxines. H.C. Brppie (J. Amer. Chem. Soc., 
1915, 37, 2088—2112).—The nature of the catalysis in the con- 
version of cinchonine and cinchonidine into cinchotoxine in 
presence of organic acids is discussed in the light of the data 
obtained by Biddle and Brauer and by Biddle and Butzbach (pre- 
ceding abstracts). By plotting the specific rates of reaction 
against the concentration of the hydrogen ion for solutions of 
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constant concentration with respect to the non-dissociated organic 
acid, a regular curve is obtained in which the specific reaction 
rates change the more rapidly the lower the concentration of the 
hydrogen ion. The specific rate of the reaction with respect to 
the alkaloid is directly proportional to the concentration of the 
univalent alkaloid ion, and is a direct linear function of the con- 
centration of the non-dissociated organic acid. The specific 
catalytic action of the organic acids increases in the order formic, 
acetic, and propionic. The specific rate of reaction decreases 
slowly with increasing concentration of the alkaloid. The mean 
ratio between the specific rates of reaction of the two alkaloids 
under the same conditions has been shown (preceding abstract) to 
be 1:1°21; this difference seems to be entirely due to the stereo- 
isomeric difference existing between the alkaloids. 

These results establish the fact that a non-dissociated molecule 
can act as a direct catalytic agent in a homogeneous solution. 

It is suggested that the conversion of the tertiary alkaloid into 
cinchotoxine, which contains a secondary nitrogen atom, may be 
due to the formation of an acetyl or other acyl derivative of 
cinchotoxine as an intermediate product. E. G. 


Properties of Elements and the Periodic System. NILRATAN 
Duar (Proc. K. Akad. Wetensch. Amsterdam, 1915, 18, 384—398).— 
It is shown that the specific cohesion, the temperature-coefficients 
of the electric and thermal conductivity, the torsional rigidity, 
Young’s modulus and their temperature-coefficients, the specific 
heat at about 50° (absolute), the coefficient of linear expansion, 
and the magnetic rotatory power of the elements show a periodic 
variation when these properties are considered in reference to the 
atomic weights. H. M. D. 


Construction of Compound Molecules with Theoretical 
Atoms, especially the Systems of Growth of the Organic 
Compounds of Carbon and Hydrogen. Atsert C. CREHORE 
(Phil. Mag., 1915, [vi], 30, 613—623).—A theoretical paper in which 
the equations, previously obtained by the author (ibid., 1915, [vil], 
29, 750) for the mechanical force with which one atom acts on 
another, are applied to the consideration of the configuration of 
the molecules of the hydrocarbons. The equilibrium positions of 
the atoms may be found from these equations for the fields of 
force, but this method becomes impracticable with complex groups 
of atoms, and a graphical method is described by means of which 
it has been possible to obtain approximate solutions of the 
simultaneous equations involved, and so to ascertain the various 


ways in which the hydrocarbon molecules may be built up. 
H. M. D. 


Electronic Conception of Positive and Negative Valences. 
Harry Surpiey Fry (J. Amer. Chem. Soc., 1915, 3'7, 2368—2373).— 
A reply to Brunel (this vol., ii, 332). It is contended that 
Brunel’s criticisms and conclusions have little, if any, bearing on 
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the electronic conception of positive and negative valences as a 
formulative hypothesis (compare Fry, A., 1911, i, 431; 1912, ii, 
546, 713; 1913, ii, 363; 1914, i, 263, 675; this vol., i, 391). 

E. G. 


Valency of the Elements. II. Simple Organic Nitrogen 
Compounds. G. Povarnin (J. Russ. Phys. Chem. Soc., 1915, 47, 
989—1036. Compare this vol., ii, 548).—The author applies his 
theory of polar affinities to explain the structure of nitro-com- 
pounds and their reduction products, diazo-compounds, oximes, 
nitriles, ete. The paper does not admit of abstraction at reason- 
able length, but attention may be drawn to a few of the points 
considered. 

Against the theory of the valency of nitrogen usually accepted, 
it is urged that this theory assumes, in nitrogen and the other 
elements of the fifth group, the property of increasing and 
diminishing in valency under the influence of various agents, there 
being no general rule for such changes in valency. In this con- 
nexion, the formation of nitro-compounds by treatment of hydro- 
carbons with nitric acid, in which the nitrogen is quinquevalent, 
and by treatment of iodo-derivatives with silver nitrite, in which 
the nitrogen is tervalent, is discussed. The ordinary theory of 
valency supposes, further, that in ‘tsonitro-salts, diazo-compounds 
and oximes, nitrogen is able to fix groups combined with it in 
definite structural positions in virtue of some peculiar force of 
attraction for aromatic radicles. In addition, the structures 
assigned to azo- and hydrazo-compounds, oximes and hydroxamic 
acids require intramolecular rearrangements, not merely hydrogen, 
but also oxygen, nitrogen, and radicles undergoing change of posi- 
tion; the most important of these, namely, Beckmann’s, and the 
semidine and benzidine rearrangements, and those of the azoxy- 
and diazoamino-compounds, are assumed without any sufficient 
general theoretical motive. Again, the replacement of hydrogen 
united to nitrogen by metals in the case of azoaminobenzene, 
phenylnitroamine, etc., and its non-replacement in the case of 
isonitriles and oximes, find no explanation in the theory of 
valency. 

Development of the author’s theory leads to the conclusion that, 
in all reactions, more or less labile intermediate products are 
formed, and that many compounds exist in one or several tauto- 
meric modifications, as well as in isomeric forms. In the chem- 
istry of nitrogen, an important part is assigned to three-membered 
rings; thus, nitro-compounds, diazo-compounds, oximes, and 
nitriles are regarded as capable of existing in forms having the 
following iso-structures, respectively : 


O O O CH 
R: cHOXn: “OH, R- NOSNH, R,: 02 NH H, and R-C7 NH. 
7. mF. 
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Phenomena of Secondary Valency. E. V. Biron (J. Russ. 
Phys. Chem. Soc., 1915, 47, 964—988).—-The author’s investigations 
are based on the observation that, with the groups phosphorus, 
arsenic, antimony; chlorine, bromine, iodine; sulphur, selenium, 
tellurium, the affinity towards oxygen does not vary continuously 
in any one period, but is least for the middle element in each case. 
The results show that, in the sub-groups of the periodic system of 
the elements, many of the properties of the elements and their com- 
pounds vary, not progressively, but periodically as the atomic 
weight increases. To this phenomenon the name “secondary 
periodicity ” is given. 

In the case of the hydrogen haloids, the physical properties and 
the thermochemical and electrochemical magnitudes for the 
bromine compound are intermediate to those of the chlorine 
and iodine compounds. With the oxygen compounds of the 
halogens, no such regularity exists; for example, bromic acid is 
less stable, a stronger oxidising agent, and a stronger acid than 
either chloric or iodic acid. 

In the group nitrogen, phosphorus, arsenic, antimony, and bis- 
muth, the properties of the compounds RH;, RMes, REts, etc., 
change progressively with the molecular weight. The conversion 
of the tervalent atom into the quinquevalent form is easier for 
phosphorus than for nitrogen or arsenic, more difficult for arsenic 
than for phosphorus or antimony, and easier for antimony than for 
arsenic or bismuth ; the stability of the quinquevalent type exhibits 
similar behaviour. Thus, the capacity of the tervalent compounds 
for conversion into quinquevalent compounds, and also the stability 
of the latter, are periodic functions of the atomic weight for 
elements of group V, and may be represented thus: 


P Sb 
, a a 
N As Bi 


Further, for these elements the heats of formation of the oxides, 
(R,,0,,Aq), (R.,O3,3H,O), (Ry,O;,Aq), and (R,,0;,3H,O), exhibit 
similar periodicity. Judging from the amplitudes of the periodic 
variations in the heats of formation of the oxygen compounds of 
antimony, arsenic, phosphorus, and nitrogen, and those of iodine, 
bromine, and chlorine, the oxygen compounds of fluorine would be 
expected to be so endothermic as to be absolutely unstable ; to this, 
apparently, is due the failure to prepare such compounds. 

With the non-metals of the sixth group of the periodic system, 
secondary periodicity is observed with the oxygen compounds. 
Thus, the heats of formation for (R,H,) are +2730, —5400, and 
— 32,000 for sulphur, selenium, and tellurium, respectively; for 
(R,O,,Aq), 78,780, 56,160, and 77,180; for (R,O;,Aq), 142,410, 
76,660 and 98,380. 

An attempt was made to correlate the occurrence of secondary 
periodicity with Jessup’s hypothesis of the evolution and devolu- 
tion of the elements (A., 1908, ii, 96), it being thought that such 
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periodicity exists with elements of indirect evolution. This view 
is, however, contradicted by the fact that secondary periodicity is 
met with in the alkali metals and in the elements of the zero 
group, which, according to A. C. and A. E. Jessup, are elements of 
direct evolution. The data available, although incomplete, 
indicate, indeed, that secondary periodicity is a general property 
of the elements. 

As regards what properties and what elements exhibit, on the 
one hand, progressive variation, and, on the other, secondary 
periodicity, the author finds an explanation in Abegg’s theory of 
twofold valencies (A., 1904, ii, 475). It is found that the elements 
of sub-groups form triads, the compounds of which exhibit physical 
and chemical properties (1) varying regularly when the compounds 
are formed with the normal valencies, and (2) showing secondary 
periodicity when the compounds are formed with the contra- 
valencies. A number of cases are given in support of these con- 
clusions. 

Consideration of the curves and numerical data given by Rudorf 
(A., 1905, ii, 69) shows that the magnitude, v/A*, changes either 
progressively or periodically with increase in the atomic weight of 
the elements of a sub-group, periodicity being observed in those 
sub-groups in which contra-valencies are manifested the more 
strongly and in which secondary periodicity has been found with 
other properties. Thus, if v, represents the difference between the 
vibration frequencies of the first and second lines of a triplet, and 
v, the corresponding difference for the first and third lines, the 
values of 100 v,/A* for oxygen, sulphur, selenium, and tellurium 
are 1°44, 1°77, 1°65, and 1°83 respectively, and those of 100 v./A? 
for oxygen, sulphur, and selenium, 2°25, 2°85, and 2°35. 

T. H. P. 


Gas Generator. A. Keine (Zeitsch. angew. Chem., 1915, 28, 
388).—The apparatus is similar in shape to the ordinary Kipp 
generator, but its action is entirely different from that of the latter. 
The upper bulb, or reservoir, which, if desired, may consist of a 
large bottle fixed on a shelf above the other part of the apparatus, 
is connected by a tapped tube with the middle bulb, the latter 
containing the solid substance (marble, zinc, ferrous sulphide, etc.) 
from which the gas is to be generated. The solution from the 
reservoir is allowed to fall, drop by drop, on to the substance in 
the middle bulb, and the gas evolved is drawn off through a side- 
tube on this bulb. The exhausted solution, collecting at the 
bottom of the middle bulb, passes through a short siphon into the 
lowermost bulb, from which it is run off when necessary. When 
the supply of gas is no longer needed, the evolution is stopped by 
closing the tap on the tube leading to the reservoir. W. P. S. 


Apparatus for the Study of Reactions between Gases and 
Liquids. E. Emmer Remw (J. Amer. Chem. Soc. 1915, 37, 
2112—-2114).—-Apparatus is described which was devised for use 
in experiments on catalytic hydrogenation, and is applicable to 
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the study of any reaction between gases and liquids. It consists 
of a flask with inlet and outlet tubes for the gas, a stirrer run by 
an electric motor, and a special device for rendering the apparatus 
gas-tight for both increased and diminished pressure. This device 
passes through the cork in the neck of the flask, and consists of a 
double steel bearing with a central cavity filled with mercury, 
forming a mercury seal, which does not offer any resistance to the 
motion of the shaft to which the stirrer is attached. The 
apparatus has been used for temperatures up to 220°, and the 
stirrer has been run without difficulty at speeds of 3300—4000 
revolutions per minute. E. G. 


Convenient Weighing Pipette. Frank Hatt (J. Amer. Chem. 
Soc., 1915, 3'7, 2062—2063).—A form of pipette is described which 
is easily filled and cleaned, can be conveniently weighed, and is 
not fragile. It consists of an ordinary pipette bulb with a short 
tube below provided with a stopcock and a short, thick-walled 
tube above with a small bulb in it. The object of this small bulb 
is to serve as an overflow reservoir on filling the pipette, and also 
to prevent the tube from slipping through the hook by which the 
pipette is suspended from the arm of the balance. The hook is 
made of a piece of sheet metal, and is provided with a slot large 
enough to admit the tube, but too narrow to allow the bulb to 
pass through. E. G. 


Simple Ball Mill for Laboratory Use. <A. Copenzi (Chem. 
Zeit., 1915, 39, 708).—A globular separating funnel is mounted 
horizontally on two bearings, one holding the neck and the other 
the stem. The substance to be ground is placed in the funnel 
together with a number of glass or metal balls, and the apparatus 
is rotated by means of a pulley fixed on the stem. W. P.S. 


Inorganic Chemistry. 


Theory of Water Vapour. K. J. Mosrovirscn (J. Russ. Phys. 
Chem. Soc., 1915, 47, 1144—1159).—A mathematical paper. Follow- 
ing Nernst’s hypothesis, according to which superheated water- 
vapour consists of a mixture of two ideal gases, H,O and (H,O),, 
the author calculates the degree of dissociation, z, and the value 
of the equilibrium constant, Ky, of the reaction, 2H,O — (H,0),, 
for various temperatures and for p=1 or 10 atmospheres. At the 
absolute temperature, 678°, the second member of Linde’s empirical 
expression for superheated water-vapour, 

pv=47'1T — p(1 + 0°02p)[0°031(373 /7')3 — 0°0052], 
vanishes, the vapour at this temperature beginning to follow strictly 
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the law of ideal gases, and x having the value 1; since the approach 
of a gas to the ideal state is asymptotic, Linde’s equation is regarded 
as inaccurate. For the value of the heat, Q,, of the dissociation, 
(H,0),=2H,0, the expression, Q,=0°0217'+0°0217", is obtained, 
the value at 100° being 2925 cal. per gram-mol., and that of Q» 
3420 cal. Nernst’s hypothesis leads to values for the heat of eva- 
poration at different pressures in good agreement with the observed 
values. For pressures lying between 1 and 20 atmospheres, the 
value of « for any values of p and 7 is given by the expression : 


2 = / [10 at+U(T - T.)/p +10 a+T- 7), 


where 7' is the temperature of saturation, and a and } have the 
respective values 1°20140 and 0°00535. a. &. FP. 


Apparatus for Rapidly Testing Substances Used Against 
Poisonous Gases. E. Konn-Apresr (Compt. rend., 1915, 161, 
310—313).—A simple piece of apparatus is sketched, and described, 
by means of which a definite volume of a mixture of air and poison- 
ous gases can be slowly aspirated over a plug of cotton-wool, charged 
with a solution of the absorbing agent to be tested. A number of 
materials have been tested, the volume of gaseous mixture used 
in each case being 250 c.c., slowly aspirated at about the same rate 
as the inspiration of air during breathing. The poisonous gas 
used was chlorine, and for mixtures containing 1 in 1000 or less 
of this gas, cotton-wool alone, either wet or dry, was sufficient to 
absorb it all. Only when the chlorine rose to above 1% was any 
difference noticeable among the absorbing agents used. With con- 
centrations greater than 1% a saturated solution of sodium carbon- 
ate absorbs the chlorine very energetically. Solutions of sodium 
hydrogen carbonate are only moderate. When sodium thiosulphate 
is used, sulphur dioxide is liberated, and in its turn requires sodium 
carbonate for its absorption. The addition of glycerol to the 
absorbent solutions serves mainly to prevent evaporation, and it 
also produces a more uniform absorption of the chlorine. W. G. 


Action of Bromine on Alkali Iodides. Wiutiiam Norman Rar 
(T., 1915, 10'7, 1286—1291).—When bromine vapour is allowed to 
act on dry ammonium iodide, the solid at first turns black, due to 
the liberation of iodine. Further action of bromine causes it again 
to change its colour to a brilliant red. The red compound is 
shown to be ammonium bromoiodobromide, NH,BrIBr (compare 
Jackson and Derby, A., 1900, ii, 596). Time-absorption curves were 
made, showing the rate of absorption of bromine in this prepara- 
tion, and from them it is deduced that poly-haloids of the type 
MIBr,, corresponding with the well-known compounds MIC\,, 
cannot exist, since the absorption of bromine ceases entirely when 
the compound NH,IBr, has been formed. Further, it seems 
unlikely that IBr, exists. Ammonium bromoiodobromide can be 
prepared in large, ruby-red prisms, which are green by reflected 
light, when the calculated quantities of ammonium bromide, iodine, 
and bromine are dissolved in a small quantity of water, and the 
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solution concentrated over phosphoric oxide in a desiccator. When 
heated, it loses iodine bromide, and leaves ammonium bromide, 
and when washed with ether ammonium bromide remains behind. 

The rate of decomposition of cesium pentaiodide and cesium 
tetrachloroiodide was studied by allowing these compounds to 
remain in a desiccator over potassium hydroxide and plotting the 
loss in weight against the time. It is shown that breaks occur in 
the curves which correspond with the compounds cesium tri-iodide 
and cesium dichloroiodide. These two compounds were isolated 
and analysed. The former loses iodine very slowly at 28°, but 
rapidly at 63°, leaving cesium iodide; the latter compound is 
fairly stable at 28°, but loses iodine rapidly at 118°, and leaves 
cesium chloride. 

The action of bromine vapour on the iodides of sodium, potassium, 
rubidium, and cesium was next investigated. In the case of the 
three last-named iodides, compounds were formed similar to that 
produced with ammonium iodide, but no such compound was 
formed with sodium iodide. These compounds have the general 
formula M-BrIBr, and are all bright red powders. 

When a polyhaloid containing two or more different halogen 
atoms is decomposed, either by heating or spontaneously, the residue 
always contains the halogen of lowest atomic weight. From this 
it is deduced that the halogen of smallest atomic weight is attached 
to the metal by its principal valency, and to the other halogen atoms 
by subsidiary valencies. J. F. S. 


Internal Temperature of Sulphur Furnaces. Srerano 
Pacuiant (Ann. Chim. Applicata, 1915, 4, 75—81).—The theoretical 
temperature at which sulphur burns in the calculated proportion of 
air is found to be 1616° at constant pressure and 2000° at constant 
volume. When, however, the combustion takes place in the normal 
proportion of air used in sulphuric acid works, this theoretical 
temperature is 900°, whilst the maximum temperature encountered 
in practice in furnaces working normally is 550°. In combustion 
furnaces for the extraction of sulphur from its minerals, the tem- 
perature should not be below 250°, which is the minimum tempera- 
ture at which sulphur burns in a large excess of air. The incom- 
plete utilisation of the sulphur in these furnaces is due partly to 
the large volumes of air required to prevent the temperature rising 
beyond 300—340°, above which temperature the sulphur becomes 
mobile again. T. H. P. 


Reduction of Nitric Oxide by Contact Action of Metals and 
Metallic Oxides. Birenpra Bausan Apuikary (Chem. News, 
1915, 112, 163—164).—The hydrogenation of nitric oxide is 
brought about by the catalytic action of various metals at elevated 
temperatures, an important determining factor being the state of 
division of the catalyst. Thus gold, silver, or lead in the form of 
foil are almost inactive, but the freshly reduced metals in the form 
of powder give large quantities of ammonia when a mixture of 
nitric oxide and hydrogen in the ratio 1:3 is passed over them. 
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Gold acts best at 335—345°, and silver at 430°. Zine dust, 
reduced iron, and powdered tin give almost quantitative yields of 
ammonia, whilst magnesium, mercury, and aluminium are inactive. 
Antimony and bismuth when freshly reduced from their oxides 
also exert a catalytic action. Certain oxides which are reducible 
under the conditions of the reaction act equally well as cata- 
lysts, for example, the oxides of zinc, lead, cadmium, tin, bismuth, 
antimony, chromium, and manganese. Oxides of barium, alumin- 
ium, magnesium, mercury, boron, silicon, and arsenic, on the other 
hand, are inactive. G. F. M. 


Densities and Degrees of Dissociation of the Saturated 
Vapour of Phosphorus Pentachloride. ALEXANDER SmiTH and 
Ropert H. Lomsarp (J. Amer. Chem. Soc., 1915, 3'7, 2055 —2062).— 
The observations published hitherto on the vapour densities of 
phosphorus pentachloride refer to the unsaturated vapour. Deter- 
minations have now been made at temperatures from 90° to 160° 
of the vapour densities of the saturated vapour in equilibrium with 
the solid phase by a modification of the method employed by the 
authors in their work on the ammonium haloids (this vol., ii, 86). 

The degrees of dissociation calculated from the vapour densities 
show that the saturated vapour is somewhat associated at 90°, and 
is dissociated to an approximately constant extent of about 4% 
between 110° and 160°. The latent heat of vaporisation was calcu- 
lated, and found to be 15,500 cal. per mol. 

The statement that ammonium iodide is partly associated in the 


saturated vapour (loc. cit.) has been confirmed. E. G. 


Coagulation of Arsenious Sulphide Sol by Electrolytes. 
JNANENDRANATH Muxknopapuyaya (J. Amer. Chem. Soc., 1915, 37, 
2024—-2031).—A study of the coagulation of colloidal solutions of 
arsenious sulphide has led to the following conclusions. The 
stability of arsenious sulphide sols increases with the dilution, but 
fine sols are less stable than coarse sols of the same concentration. 
Coagulation of colloidal arsenious sulphide by the action of elec- 
trolytes is due mainly to the coalition of the colloidal particles, and 
very little to sedimentation. The rate of coalition depends on the 
concentration and nature of the electrolyte. With concentrated 
sols and dilute electrolytes, the coagulation proceeds by stages until 
the colloid has separated completely. Hydrogen sulphide renders 
the colloidal solutions much more stable towards electrolytes. Elec- 


trolytes are not adsorbed to any marked extent by the colloid. 
E. G. 


Equilibrium Between Carbonyl Sulphide, Carbon Monoxide, 
and Sulphur. Guivpert N. Lewis and Witiiam N, Lacey (J. Amer. 
Chem. Soc., 1915, 3'7, 1976—1983).—The free energy of formation of 
sulphur dioxide cannot be obtained directly from the free energy 
of the reduction of sulphur dioxide to sulphur by carbon mon- 
oxide, since the conditions of equilibrium in this reaction are com- 
plicated by the formation of carbonyl sulphide. 
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A study of these reactions has therefore been made, and has 
shown that when carbon monoxide and sulphur are heated together 
at 250—-300°, carbonyl sulphide, carbon dioxide, carbon disulphide, 
and carbon monosulphide are formed, thus: (1) CO+S=COS; 
(2) 2COS=CO,+CS,; (3) CS8,=CS+S8S. The equilibrium constant, 
ry | ae was found to be 201 at 302°, and approximately 
435 at 260°. The equilibrium constants of the other two reactions 
were also estimated approximately. E. G. 


Formation of Carbonates of the Alkali Metals. P. MeLiKov 
and M. Rozensirar (J. Russ. Phy:. Chem. Soc. 1915, 47, 
1093—1094).—In the estimation of alkali metals in the form of 
chlorides, these are often heated with excess of ammonium carbon- 
ate. The authors find that, when ammonium carbonate is added 
gradually to fused sodium or potassium chloride in a platinum 
crucible, sodium or potassium carbonate is formed in amount 
depending on the quantity of ammonium carbonate added. The 
reaction, 2NaCl+(NH,),CO, — Na,CO,+2NH,Cl, is reversible, 
and if ammonium carbonate and chloride are added together to the 
fused chloride, no formation of sodium carbonate takes place. Fused 
sodium or potassium sulphate gives no corresponding carbonate 
when treated with ammonium carbonate. fe 


Reaction Between Sodamide and Hydrogen. F. D. Mites 
(Proc. Roy. Soc. Edin., 1915, 35, 134—137).—When sodamide is 
heated in a stream of hydrogen at temperatures between 200° and 
300° a reaction occurs in which a portion of the sodamide is con- 
verted into sodium hydride with liberation of ammonia according 
to the equation NaNH,+H,=NaH+NHs;. This reaction does not 
appear to take place when sodamide is heated with hydrogen in an 
enclosed space up to 300° (compare Titherley, T., 1894, 65, 509). 

J. F. 8. 


New Crystalline Variety of Silver. Tarini CHaran Cnuoupuri 
(J. Amer. Chem. Soc., 1915, 3'7, 2037—2039).—When spongy silver, 
prepared by igniting silver tartrate, is treated with nitric acid 
(D 1°42) which has been freed from the lower oxides of nitrogen 
by heating it with carbamide, some action takes place at first with 
formation of silver nitrate and nitrous acid, but this action ceases 
after a time, and if the mixture is left for two weeks with occa- 
sional shaking, long, needle-shaped crystals are gradually produced. 
This is regarded as a new variety of crystalline silver, belonging 
to the cubic system. E. G. 


The Solubility of Silver Oxide in Water. G. Resiire (Bull. 
Soc. chim., 1915, [iv], 17, 309—312).—Four different samples of 
silver oxide were prepared, and their solubilities determined in 
distilled water at 25° and 50°. The samples were prepared (1) by 
the action of sodium hydroxide, freshly prepared by the solution 
of sodium in water, on a dilute solution of silver nitrate; (2) by 
the action of aqueous barium hydroxide on silver nitrate ; (3) by the 
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action of concentrated sodium hydroxide on moist, freshly precipi- 
tated silver chloride; (4) by the same reagent and moist, freshly 
precipitated silver carbonate. The silver oxide was shaken with 
distilled water in a thermostat for two hours, the solution filtered, 
the first portion rejected, and the silver estimated in 100 c.c. of the 
filtrate by the method already described (this vol., ii, 797). The 
results obtained vary somewhat for the different samples, that for 
the first sample, 2°16 x 10-4 gram-molecules per litre, being in exact 
agreement with the values obtained by Noyes and Kohr (compare 
A., 1903, ii, 201) and Béttger (compare A., 1904, ii, 241). 

W. G. 


Determination of the Solubility of Silver Nitrite and its 
Degree of Dissociation in a Saturated Solution. Henry 
JERMAIN Maupe Creieuton, and Witiiam Hituis Warp (J. Amer. 
Chem. Soc., 1915, 37, 2333—2338).—The conductivity of silver 
nitrite solutions at 25° has been determined, and the results indicate 
that the salt suffers hydrolysis. The percentage solubility of silver 
nitrite has been determined as follows: at 1°, 0°1589; at 15°, 
0°2752; at 25°, 0°4135; at 35°, 0°6016; at 51°, 1°0240; and at 60°, 
1°3625. The addition of silver or nitrite ions at 25° reduces the 
solubility of silver nitrite; equimolar quantities of these ions cause 
approximately the same decrease. Calculations of the solubility of 
silver nitrite in presence of different quantities of silver nitrate 
show that the degree of dissociation of the nitrite in a saturated 
solution is much greater than that indicated by conductivity 
measurements. From the results of the solubility determinations 
the degree of dissociation of silver nitrite in a saturated solution at 
25° has been found to have a mean value of 0°90, whence the 


solubility product is 5°86 x 10-4 at 25°. E. G. 


Solubility Product Constant of Calcium and Magnesium 
Carbunates. Joun Jounston (J. Amer. Chem. Soc. 1915, 377, 
2001—2020).—The solubility product constants of calcium carbon- 
ate (calcite), magnesium carbonate, MgCO,;,3H,O, and barium car- 
bonate have been recalculated from existing data, with the follow- 
ing results: [Ca‘*][CO,”]=0°98 x 10-8 at 16° when the solution is 
saturated with respect to calcite ; [Mg**][CO,”]=1°93 x 10-4 at 12°, 
the solution being saturated with magnesium carbonate ; 

[Ba**][CO,”]=7 x 10-9 
at. 16°, the solid phase being barium carbonate, BaCO,;. The solu- 
bility product constant, A,,, of magnesium carbonate at tempera- 
tures up to 50° is given by the formula log Ky, =2315/7—11°870, 
whence the heat of the reaction MgCO,,3H,0 = Mg’ + CO,” + 3H,O 
is + 10,600 cal. 

By the aid of these data and that of the solubility product 
constant of magnesium hydroxide, it is shown that calcium carbon- 
ate precipitated from solutions containing magnesium is liable to 
contain small quantities of magnesium hydroxide, which can only 
be slowly removed by the ordinary method of reprecipitation ; that, 
on precipitating magnesium by means of carbonates, mixtures of 
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magnesium carbonate and hydroxide will be obtained, and that both 
calcium and magnesium carbonates can be prepared free from 
contamination by keeping the partial pressures of carbon dioxide 
above a certain limiting value. E. G. 


Water of Crystallisation. II. Compounds with 2H,0. I. 
Guarescui (Atti R. Accad. Sci. Torind, 1915, 50, 881—902).—The 
author has examined a number of other salts (compare A., 1914, 
ii, 459), the principal results being as follows. 

The temperature of dehydration of dihydrated calcium sulphate 
is not 130°, as stated by Rosenstiehl (A., 1911, ii, 386), but 
93—-94°, or, in a current of dry air, 81—82°, these temperatures 
being valid for both the natural and the precipitated salts; the 
former, however, loses immediately a large proportion of its water 
when heated in a current of dry air, whereas the latter exhibits 
only a slight loss after some hours. The semi-hydrated sulphate is 
probably to be regarded as of the formula Ca,8,0,,H,O. 

Dehydrated sodium nitroprusside rapidly absorbs 2H,O from 
the air, and the hydrate thus obtained undergoes complete dehydra- 
tion much more easily than the original hydrate, the temperature 
of dehydration being 98—99°. The final }H,O is removed only 
slowly and with difficulty, the probable formula of the salt being 
[Na,Fe(NO)(CN), ]o,4H,O. 

Cupric chloride is completely dehydrated at 55° in a current of 
dry air, or at 15° over sulphuric acid at a pressure of 10 mm. 
Sodium bromide loses both mols. of water in an oven at 30°, the 
first rapidly and the second more slowly. Sodium iodide under- 
goes complete dehydration in seven to eight days over sulphuric 
acid at 15—17°. Cadmium acetate loses 1H,O rapidly in a steam 
oven, and the remainder slowly, its formula being probably a 
multiple of the simple one; its dehydration temperature is 50°. 
Potassium ethane-aa-disulphonate loses 1H,O rapidly, and the re- 
maining 1H,O very slowly in an oven at 30°. Sodium dithionate 
is dehydrated at 50° in an oven or at 42° in a current of dry air, 
the final 1H,O being removed only very slowly. The dehydration 
point of barium dithionate is 50° in an oven or 30° in a current 


of dry air; the structure — Le 


: is salt. 
Chee, ° Set eee 


T. H. P. 


Lower Compounds of Certain Elements. L. Marino (Ati Li. 
Accad. Lincei, 1915, [v], 24, ii, 143—149).—The results of many 
recent applications of the laws of chemical equilibrium to the study 
of the relations existing between the different degrees of oxidation 
of an element, or between an element and its typical compounds, 
indicate the existence of compounds in which the valency of the 
element is lower than its ordinary value. In some of these cases, 
however, the failure to consider the influences of various factors 
which mask the principal phenomenon has led to erroneous con- 
clusions. The two particular instances considered by the author 
are calcium subhydride, CaH, and barium subchloride, BaCl. 
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In the course of their measurements of the dissociation pressure 
of calcium hydride, Moldenhauer and Roll-Hansen (A., 1913, ii, 
705) found that, when one-half the quantity of hydrogen required 
to give the normal hydride has been absorbed by calcium, the 
pressure curve undergoes change in direction. Repetition of this 
work by the author and Quinto gives results which are in moder- 
ately good agreement with those of the above-named authors, and 
are to be published in detail. When, however, an attempt is made 
to construct the curve representing the dissociation of calcium sub- 
hydride, it is found that part of the hydrogen has escaped measure- 
ment. This phenomenon has been traced to the volatility of the 
calcium. As the temperature is raised, dissociation proceeds in 
accordance with the equilibrium, CaH, —Ca+H,, but at 
temperatures below 800° a little of the calcium is condensed in 
the part of the quartz-containing tube which is somewhat less 
strongly heated. In this cooler space, the liberated hydrogen is 
fixed by the calcium in correspondence with the dissociation 
pressure of the hydride at the lower temperature. A method has 
been devised of determining the distribution of the hydrogen in 
the various parts of the apparatus, and the new pressure curve 
thus obtained fails to indicate the presence of a new compound. 
These results show that it is inaccurate to speak of the heats of 
combination of the first and second atoms of hydrogen with 
calcium, and afford an explanation of the divergence of the value 
of the heat of combination determined calorimetrically from that 
calculated by means of Nernst’s formula. 

Guntz’s results (A., 1903, ii, 369), and also those of Haber and 
Tolloezko (A., 1904, ii, 813; Ann. Physik, 1908, 26, 935), are com- 
patible with the view that the supposed barium subchloride, or 
compounds such as BaCl, NaCl, are solid solutions of barium or 
sodium in ordinary barium chloride. On the other hand, these 
sub-compounds may result from metallic pulverisation in the 
crystals of barium chloride similar to those observed by Lorenz 
and Eitel (this vol., ii, 260, 261). a. Ee Be 


Atomic Weight of Cadmium. G. A. Huterr and E. L. Quinn 
(J. Amer. Chem. Soc., 1915, 3'7, 1997—2000).—Baxter and Hartmann 
in a paper on the atomic weight of cadmium (this vol., ii, 98), 
referred to the work of Perdue and Hulett (A., 1911, ii, 397), 
Laird and Hulett (Trans. Amer. Electrochem. Soc., 1912, 22, 
385), and Quinn and Hulett (A., 1914, ii, 127), and pointed out 
some possible sources of error which might account for the lower 
values for the atomic weight obtained by these authors. The 
present paper is a reply to these criticisms. E. G. 


Reactions between Potassamide and Certain Salts of 
Cadmium, Nickel, and Chromium in Solution in Liquid 
Ammonia. Grorce S. Bonart (J. Physical Chem., 1915, 19, 
537—563).—The action of potassamide on solutions of cadmium 
iodide, potassium cadmium cyanide, potassium nickel cyanide, 
nickel thiocyanate, and ammonium chromium thiocyanate in liquid 
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ammonia has been studied. A detailed account of the method of 
manipulation of liquid ammonia solutions is given in the paper. 
When either of the above-mentioned cadmium salts is treated with 
a solution of potassamide in liquid ammonia, cadmium amide or 
potassium cadmium amide is formed accordingly as the ammonio- 
base or the salt is in excess. Cadmium amide, Cd(NHg)s, is a 
white powder, which on exposure to moist air assumes an orange 
colour, and then slowly changes to pure, white cadmium hydroxide. 
It reacts violently with water, and when suddenly heated explodes, 
with the liberation of metallic cadmium. When heated at 180° in 
a vacuum, it loses ammonia and leaves cadmium nitride, Cd,No, a 
black, amorphous powder, which becomes orange-coloured on ex- 
posure to moist air, and then slowly becomes white. It explodes 
violently when brought into contact with water, and deposits 
metallic cadmium. Potassium cadmium amide, Cd(NHK),,2NH,, 
is a white, flocculent powder, which becomes grey when exposed 
to light. It reacts violently with water, producing ammonia, 
potassium hydroxide, and cadmium hydroxide. 

Potassium nickel cyanide, 2KCN,Ni(CN),, yields three distinct 
compounds when treated with a solution of potassamide in 
liquid ammonia. (1) With excess of the salt. A brownish-red, 
slightly soluble, crystalline substance is obtained, which has the 
formula Ni,N,H,K,(CN),,8NH,;; when these crystals are kept at 
ordinary temperature and pressure, eight molecules of ammonia 
escape, and a straw-yellow powder, Ni,;N,H,K,(CN),, remains. 
(2) With equivalent amounts of salt and ammonio-base, a lemon- 
yellow, curdy precipitate is formed ; this, when washed with liquid 
ammonia, crumbles to a heavy powder, having the composition 
K(CN),Ni-NHK. (3) With a large excess of potassamide, a deep 
red solution is produced, which, after twelve hours, deposits deep 
red crystals of the compound Ni,N,,H».K,;(CN),. The constitu- 
tion of this salt is not determined, but a number of possible 
alternative constitutions are suggested. By varying the concen- 
tration of ammonia in ammonium hydroxide solutions of nickel 
thiocyanate, crystalline ammonia derivatives of nickel thiocyanate 
with 2, 3, 4, and 54 molecules of ammonia were prepared, and a 
fifth compound, with 84 molecules of ammonia, was prepared by 
removing the liquid phase from a solution of nickel thiocyanate in 
liquid ammonia at —40°. The compound, Ni(CNS),,2NHg, is a 
greenish-blue, vitreous substance which is decomposed by water. 
The crystals were unsuitable for crystallographic measurement. 
Ni(CNS),,3NH;, is a deep blue, vitreous substance which is decom- 
posed by water; it crystallises in orthorhombic bipyramids. 
Ni(CNS),,4NH; is a sapphire-blue, vitreous substance which is 
decomposed by water. It crystallises in monoclinic prisms. It is 
very soluble in liquid ammonia, and 60 grams dissolve in 100 c.c. 
of concentrated aqueous ammonia at 18°. The crystals lose their 
lustre in moist air. 

Ni(CNS),,54NH, forms tabular, blue erystals, which have a 
violet tone; it is similar to the tetra-ammonia derivative in respect 
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to its solubility, and loses ammonia immediately on exposure to 
air. 

Ni(CNS),,8}NH, is similar to the last-mentioned compound. At 
—40° its vapour tension is 75 mm., and at ordinary temperatures 
it loses ammonia very rapidly, and forms the compound with 54 
molecules of ammonia. 

A solution of nickel thiocyanate in liquid ammonia gives a pre- 
cipitate of nickelamide when treated with an equivalent amount 
of potassamide solution. Nickelamide, Ni(NH,),, is a red, floccu- 
lent mass which reacts mildly with water, producing nickel 
hydroxide and ammonia. When heated at 120° in a vacuum, it 
yields nickel nitride, Ni,N,, a black, amorphous substance which 
reacts extremely slowly (if at all) with water and dissolves slowly 
in mineral acids. At 120° it is decomposed into its constituents. 
Nickelamide dissolves in an excess of potassamide solution, pro- 
ducing a deep red solution, which deposits a red, crystalline sub- 
stance, ammonio-potassium nickelamide, Ni.N3K;,6NHs5. It reacts 
violently with water. 

Ammonium chromium thiocyanate, NH,Cr(SCN),,2NHs;, in 
liquid ammonia solution forms at least four different compounds 
when treated with potassamide. These compounds are, respec- 
tively, wine-red, salmon-pink, and purple flocculent precipitates, 
and a wine-red, crystalline substance. The composition has not 
been determined. J. F. 8. 


Allotropic Modification of Lead. Henry Jermain Maupr 
Creicuton (J. Amer. Chem. Soc., 1915, 3'7, 2064—2065).—Heller 
(this vol., ii, 634) has described a grey, allotropic modification of 
lead obtained by leaving ordinary lead in a solution of lead 
acetate acidified with nitric acid. It has now been found that a 
similar result is produced when a current is passed through an 
electrolyte of nitric acid (D 1°42), using a piece of sheet lead as 
the cathode and a piece of platinum foil. as the anode. After 
eight hours the surface of the lead cathode becomes grey, _ ae 


powdery. . 


The Reciprocal Solubility of Copper and Lead. B. Boaircu 
(Compt. rend., 1915, 161, 416—419. Compare Heycock and Neville, 
A., 1897, ii, 245; Friedrich and Leroux, A., 1907, ii, 620)—When 
copper and lead are melted together they form a double layer 
when the amount of copper exceeds 34°5% and is less than 87%. 
This double liquid layer can only exist between 940°, the solidifica- 
tion temperature of the upper layer, and 975°. Above the latter 
temperature there is no indication of any difference in composi- 
tion throughout the liquid mass. W. G. 


Equilibria in the System Cu-S-O; the Roasting Reaction 
Process with Copper. W. Reinpers and F. Goupriaan (Proc. K. 
Akad. Wetensch. Amsterdam, 1915, 18, 150—165).—An attempt has 
been made to elucidate the mechanism of the roasting processes 
connected with the metallurgy of copper by a determination of 
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the pressure of the sulphur dioxide which is in equilibrium with 
various combinations of intermediate products. Tables are given 
showing the equilibrium pressures at various temperatures corre- 
sponding with the following systems :—2Cu,0 + Cu,S — 6Cu+SO,; 
3CuS + CuSO, — 2Cu,S+2SO,; Cu,S+2CuSO, — 2Cu,0 + 380, ; 
4CuSO,+Cu,0 = 3(Cu0,CuSO,)+80,; Cu0,CuSO,+Cu,0 — 


4Cu0+S0,; 2CuSO, — CuO0,CuSO,+S80,; and CuO0,CuSO, — 


2CuO + SO. H. M. D. 


Action of Potassium Hydroxide on Atacamite. 8. ‘'sctumANov 
(J. Russ. Phys. Chem. Soc., 1915, 47, 1268—1269).—The hydrate 
(1) 7Cu0,H,O, is obtained by addition of potassium hydroxide 
solution to cupric chloride solution; (2) 8°5CuO,H,O, by addition 
of cupric chloride solution to potassium hydroxide solution ; 
7Cu0,H,O and 4Cu0,H,O, by addition of potassium hydroxide 
solution to copper sulphate solution and atacamite respectively, all 
at the ordinary temperature. If the hydrates (1) and (2) are heated 
at 100° after precipitation and are washed with boiling water, they 


assume the respective compositions 9CuO,H,O and 7CuO,H,O. 
T. H. P. 


Interaction of Atacamite and Ammonium Bromide. “4%. 
Tscnumanov (J. Russ. Phys. Chem. Soc., 1915, 47, 1269—1272).— 
Atacamite enters into reaction with ammonium nitrate, sulphate, 
bromide or iodide, silver nitrate, or mercuric chloride, when shaken 
for some days with a concentrated aqueous solution of one of these 
salts. This action is most rapid with ammonium iodide and 
bromide. In the latter case an insoluble, crystalline product is 
obtained, which has a composition corresponding approximately 
with the formula 


[Cu(71'Cu) Br,}10NH,Br, 
4 


and readily loses ammonium bromide when treated with water. 
2. Be. P. 


Water of Crystallisation. III. Compounds with 5H,0. 
Copper Sulphate. Icitio Guarescui (Atti R. Accad. Sci. Torino, 
1915, 50, 1125—1145. Compare this vol., ii, 770).—Over calcium 
chloride at 21—23° pentahydrated copper sulphate loses only 2H,O, 
yielding the pale sky-blue trihydrate, which loses 2H,O, forming 
the monohydrate in a thermostat at 60°, or, if left in the air, is 
re-converted into the pentahydrate. The latter undergoes no 
change at 40°, but loses 2H,O at 45—50°, a further 2H,O at 60°, 
and the final 1H,O at 206°. In a current of dry air at 41—42°, 
CuSO,,5H,O loses 1}H,O in five hours, and another 4H,O in a 
second period of five hours; no further loss then occurs at 50—60°, 
but at 72° 2H,O is removed, the monohydrated salt remaining. 
Pierre’s statement (Ann. Chim. Phys., 1846, [iii], 16, 241, 250), 
that pentahydrated copper sulphate crystallised at temperatures 
above 25° is dehydrated completely in a current of dry air at 
114°, is inaccurate, 1H,O remaining at this temperature. At 
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206—207°, CuSO,5H,O loses 4H,O in less than half-an-hour, a 
further 4H,O being removed very slowly, and the last 4H,O more 
slowly stall. 

The doubled formula is assumed for copper sulphate, the mono- 
hydrate (semihydrate) being represented thus: 


OH 
Cr<>s07 0 Ss0<0>cu. 
T. H. P. 


Electrolysis of Solutions of the Rare Earths. II. L. M. 
Dennis and P. A. vAN DER Meuten (J. Amer. Chem. Soc., 1915, 37, 
1963—1976).—Dennis and Lemon (this vol., ii, 99) have described 
a method of fractional electrolysis of neutral solutions of the nitrates 
of the rare earths, in which a mercury cathode and platinum anode 
were employed. As a diaphragm was not used, it seemed possible 
that the fractional precipitation of the hydroxides of the rare 
earth metals might have been caused by ammonia formed by the 
cathodic reduction of the nitric acid. In order to ascertain whether 
a fractional separation could be effected under conditions in which 
ammonia could not be present, a solution of the rare-earth chlorides 
was submitted to electrolysis. The material employed consisted of 
the oxides of the yttrium group from which cerium and nearly all 
the didymium had been removed. On fractional electrolysis of the 
chlorides of these earths, the coloured earths concentrated in the 
earlier fractions and yttrium in the later fractions, a little neo- 
dymium which was present appearing in the last fractions. Frac- 
tional electrolysis, with the use of a diaphragm, of the nitrates 
of these earths, gave similar results, but the rate of precipitation 
was about four times as great as from the chlorides; ammonium 
salts were not produced in this experiment. In six fractions 
obtained from a solution, rich in erbium, holmium, thulium, and 
yttrium, the first three metals were not appreciably separated from 
one another, but were rapidly separated from the yttrium. Under 
the conditions of these experiments the hydroxides of the rare 
earths are precipitated in the order of their basicities. E. G. 


The Rare Harths. I. Cu. Garnier (Arch. Sci. phys. nat., 1915, 
[vi], 40, 93—105 and 199—213).—After a description of the 
general characteristics and methods of separation of the rare earths 
the author describes a series of experiments on neodymium. A 
quantity of commercial neodymium salt containing traces of praseo- 
dymium and samarium was purified by means of fractional crystal- 
lisation of the nitrobenzenesulphonate (Holmberg, A., 1907, ii, 90), 
since this method is found to be the most efficient and speedy. 
In this way fifteen final fractions were obtained, and of these the 
first and the last two were discarded. The remaining twelve frac- 
tions were converted into the chloride, and the absorption spectrum 
of each examined in W/8-aqueous solutions 200 mm. thick. The 
wave-lengths of the bands found are given in the paper for the 
alternate fractions. There is very little difference shown by the 
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various fractions. The atomic weight has also been determined 
for the material in fractions 4,5, and 6. The fourth fraction yields 
a value 144°6, and the fifth and sixth give a value 144°4. Frac- 
tions 5 and 6, which in the author’s opinion are free from praseo- 
dymium, have been used in the study of the hydrates and oxide of 
neodymium described below. The colour of neodymium oxide has 
been variously described as blue, ash-grey, green, blue with a violet 
tone, pale violet, lavender, nearly white with a tinge of bluish-grey, 
and finally Waegner states (A., 1905, ii, 35) that the colour 
depends, not only on the purity of the substance, but also on the 
method of preparation. He obtains the oxide rose-brown, blue, and 
rose coloured. From the method of preparation the author draws 
the conclusion that the difference in colour of Waegner’s oxides is 
not due to difference in the amount of oxygen contained, as is 
claimed, but rather to a difference in the degree of hydration. To 
confirm this view, neodymium hydroxide, Nd(OH),, has been heated 
at various temperatures in an electric furnace in a current of nitro- 
gen, and the loss of water controlled. It is thus shown that two 
hydrates in addition to the normal hydroxide exist. The first of 
these, 2Nd,O,,3H,O, is formed at 320°, and is stable up to 520°. 
It has a light brown colour tinged with rose, and apparently corre- 
sponds by its reflexion spectrum with the similarly coloured oxide 
of Waegner (loc. cit.). The second hydrate, Nd,O;,H,O, has a less 
pronounced colour than the first-mentioned product, and is stable 
between 520° and 580°, and is shown to be identical with the 
substance regarded by Waegner as Nd,O;. This hydrate on further 


heating passes directly into the blue sesquioxide, and the colour 
changes slowly as the temperature increases, passing through the 
shades mentioned at the commencement, and only taking on the 
blue colour at 1000°. The reflexion spectrum of the mixed product 
shows the presence of both Nd,O;,H,O and Nd,O, until it has been 


heated at 1000°. J. F. S. 


Derivatives of Perceric Oxide. I. C. C. MeLocne (J. Amer. Chem. 
Soc., 1915, 3'7, 2338—2346).—Perceric potassium carbonate has been 
prepared by treating saturated- potassium carbonate solution with 
hydrogen peroxide, adding cerous ammonium nitrate, and heating 
the mixture at 60° as long as the colour deepens. Carbon dioxide 
is then passed through the solution until potassium hydrogen 
carbonate ceases to be precipitated ; the solution is cooled to 0°, and 
the passage of carbon dioxide continued. The mixture is filtered 
through glass-wool, and left at 5° for forty-eight hours for the 
perceric potassium carbonate to crystallise. The compound thus 
obtained is represented by the formula Ce,0,(CO,),,4K,CO,,12H,0. 
Job (A., 1899, ii, 486) has described a compound, 

Ce,0;(CO3)3,4K,CO;,12H,0, 
and Baur (A., 1902, ii, 398) a compound, 
Ce,0,(COs).,4K,CO,,10H,0. 
It is shown that two-thirds of the available oxygen in the new 
compound is to be regarded as peroxide oxygen. E. G. 
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Cerium Compounds. I. Basic Ceric Sulphates and the 
Colour of Cerium Dioxide. James Freperick Spencer (T., 
1915, 107, 1265—1273).—The hydrolysis of cerium sulphate 
has been systematically examined on the basis of the phase rule. 
It is shown that the compound CeO,,SO;,2H,O is the only basic 
sulphate of cerium which is stable in contact with dilute sulphuric 
acid (0°370V—0°02N) at 25°. This compound is a pale yellow, 
amorphous powder, which is very slightly soluble in water with 
further hydrolysis. When ceric sulphate is heated at 155—240°, a 
pure, white basic sulphate, 3CeOQ,,4SO3, is formed. This compound 
appears to exist in two modifications, which are both hydrolysed 
by water, but yield differently coloured, insoluble residues. When 
cerium dioxide is prepared by heating ceric sulphate at low tem- 
peratures, that is, below a red heat, it is pure white in colour, but 
on prolonged ignition at higher temperatures it shrinks in volume, 
and becomes pale yellow in colour. This is taken to indicate that 
the yellow cerium dioxide is a polymeric form of the white variety. 

J. F. 8. 


Electrical Oxidation of Manganous Salts and Some Com- 
pounds Obtained Thereby. Marutas Sem (Zeitsch. Elektrochem., 
1915, 21, 426—437).—A number of manganous salts have been 
electrolytically oxidised and the products studied, and in some cases 
isolated in the solid form. Solutions of manganous sulphate in 
sulphuric acid are oxidised according to the scheme: 


the whole of the products except the heptasulphate having been 
isolated. By electrolysing manganous sulphate in dilute sulphuric 
acid with a double anode, one plate of which was manganese and 
the other platinum, solutions of manganese disulphate containing 
92 grams in 100 c.c. were obtained, a fact which indicates that the 
descriptions of manganese disulphate which occur in the literature 
refer to basic derivatives of the disulphate. The electrical oxidation 
of manganous chloride at 10° only proceeds to the stage manganic 
chloride, and at 60° there is no indication of the formation of the 
tetrachloride. The oxidation of manganous acetate in acetic acid 
solution proceeds to the stage manganic acetate, and this com- 
pound separates in large quantities in the pure condition. The 
most efficient working details for the preparation of this substance 
are given in the paper. The electrolysis of manganous nitrate in 
fuming nitric acid leads to the formation of manganic nitrate. 
This compound could not be isolated either in the free condition 
or as its double potassium salt. It is also shown that this com- 
pound may be formed in the Volhard manganese reaction. The 
question of the tervalency of manganese is considered, and it is 
shown that, in addition to tervalent derivatives, there are also 
double bivalent and quadrivalent derivatives, and that at all 
temperatures the following equilibrium exists in solution: 


2IMn*” Mn” + Mn’***’ — Mn**’Mn**”’. 
VOL. CVIII. il. 49 
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This would explain the behaviour of manganic salts on hydrolysis, 


and also the behaviour of manganese oxides toward dilute acids. 
J. F.S. 


The Nature of the A2 Transformation in Iron. K0oraré 
Honpa (J. Iron Steel Inst., 1915, 91, 199-254. Compare A., 1913, 
ii, 222, 966; 1914, ii, 526)—The development of heat associated 
with the A2 transformation is small compared with that at A3. 
The temperature at which it begins on cooling or ends on heating 
is nearly constant for steels of different carbon content. 

The course of the magnetisation-temperature curves varies with 
the strength of the magnetising field. Numerous experiments are 
given to show that the A2 transformation is not aliotropic, like 
A3, but an intermolecular change within the a-phase. The 
development of heat should take place continuously between low 
temperatures and the transformation point, continuing parallel 
with the change of magnetic properties. .. a.. a 


The Diffusion of Carbon in Iron. F. W. Apams (J. Jron Sieel 
Inst., 1915, 91, 255—270).—Iron and steel lose weight when heated 
in a vacuum between 900° and 1000°. Clean surfaces will weld 
together at that temperature, and carbon diffuses from one mass 
to the other if the initial carbon contents are unequal. Diffusion 
in such cases is more rapid than cementation by a gaseous agent 
such as carbon monoxide. C. H. D. 


Iron, Carbon, and Phosphorus. J. E.Sreap (J. ron Sieei Inst., 
1915, 91, 140—198. Compare A., 1914, ii, 371).—In alloys con- 
taining much carbon, all the phosphorus is concentrated in the 
portion which is last to solidify. In ordinary slow cooling, a part 
of the phosphorus remains in solid solution, but the meteoric iron 
from Bolsom de Mapimi, Mexico, although containing only 0°277% 
of phosphorus, contains 0°210% in the form of rhabdite, Fe,P. On 
re-melting and cooling, this remains completely dissolved, so that 
very long annealing would be necessary to cause the crystallisation 
of rhabdite. 

When an alloy containing 2% of phosphorus and 0°12% of carbon 
is submitted to cementation, the carbon dissolves and expels the 
phosphide from solid solution, forming a liquid. On cooling, a 
ternary eutectoid of ferrite, cementite, and phosphide is found, 
closely resembling ordinary pearlite. On heating this alloy in an 
oxidising mixture to remove carbon, the phosphide, instead of 
being reabsorbed, is still more completely expelled, forming coarsely 
crystalline plates. 

The white masses of ferrite, rich in phosphorus, known as 
“ghost lines”’ in steel, are the last to be invaded by carbon during 
heating, and the first to part with carbon on cooling. The 
diffusion of phosphorus in steel is very slow, and the presence of 
phosphorus retards the diffusion of carbon. Steels containing 
large proportions of phosphorus therefore require a higher tempera- 
ture for refining than purer steels. 
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For detecting the distribution of phosphorus in steel, a reagent 
is recommended composed of 10 grams of cupric chloride and 40 
grams of magnesium chloride, dissolved in the least possible 
quantity of water, mixed with 20 c.c. of hydrochloric acid, and 
made up to a litre with alcohol. This is applied in a thin layer 
to the surface of the specimen, which is then washed with hot 
water, and finally with alcohol. Those portions of the ferrite 
which contain least phosphorus become first coated with copper, 
and the structure is revealed very clearly. C. H. D. 


Iron, Silicon, and Carbon Alloys. Grorces Cuarpy and ANDRE 
Cornu-Tnenarp (J. Iron Steel Inst., 1915, 91, 276 — 305).—Thermal 
and dilatometric experiments show that the A3 temperature rises 
slightly with increasing silicon, the intensity of the thermal effect 
at the same time diminishing rapidly. The temperature of the 
Al change also rises, but the intensity rapidly decreases, and in 
annealed specimens soon disappears, owing to the decomposition 
of carbide by liberation of graphite. The A2 temperature falls, 
but its intensity does not diminish to the same extent, remaining 
clearly perceptible even when 7% of silicon is present. It does 
not appear on the dilatation curves. 

The influence of silicon in diminishing the solubility of carbon 
in iron is shown quantitatively. In some cases the precipitation 
of graphite may even give rise to a measurable development of 


heat. C. H. D. 


The Heterogeneity of Steels. Henry Le Cuarevier and Jutes 
Lemorne (Compt. rend., 1915, 161, 373—378).—The authors have 
examined the action of Stead’s reagent for studying the distribu- 
tion of phosphorus in steels (see above) on a number of steels. 
They find that the success of the reagent depends very 
largely on the relative proportions of water and _ alcohol 
present, and give the following as the most satisfactory 
composition: methyl alcohol, 100 c.c.; water, 18 c.c.; con- 
centrated hydrochloric acid, 2 c.c.; crystalline copper chloride, 
1 gram; crystalline magnesium chloride, 4 grams. Using this 
reagent on a sample of soft sheet iron, containing manganese 0°50%, 
phosphorus 0°16%, they obtained very sharp bands, about 0°l mm. 
in width, over the whole of the surface of the specimen. The 
same phenomena were observed with a slightly harder rail steel. 
Tempering does not modify the position of the bands, but renders 
their internal structure more homogeneous. The formation of 
these bands is not due exclusively to phosphorus. They can be 
produced, in the absence of phosphorus, by the presence of all 
other substances soluble in ferrite and incapable of diffusion. In 
fact, almost all steels, even those of good quality, exhibit this 
striated structure to differing extents, according to the work they 
have undergone. W. G. 


Can the Dissociation Theory be Applied to Solid Solutions 
in Steels? Epwarp D. Campsett (J. Amer. Chem. Soc., 1915, 37, 
2039-—2046).—Experiments are described which show the influence 


49—2 


ii. 780 ABSTRACTS OF CHEMICAL PAPERS. 


of heat treatment on the specific resistance of steel and on the 
colour of the dinitro-derivatives, due to carbides, obtained by dis- 
solving a sample of the steel in nitric acid. The results indicate 
that there is a close relationship between the concentration of the 
carbides in solid solution and the specific resistance. 

In discussing the application of the dissociation theory to solu- 
tions in steels, it is pointed out that, as the solvent is a metal, it 
would be impossible for the products of ionic dissociation to retain 
electric charges, and these products are therefore termed “ionoids.” 
The electrolytic activity of ionoids would manifest itself in a 
manner directly the reverse of that manifested by ions, on account 
of the opposite nature of the electrical properties cf the solvents. 
Although the ionoids, like ions, tend to acquire energy in the form 
of electric charges, this energy cannot be retained, on account of 
the nature of the solvent, and is therefore transformed and dissi- 
pated in the form of heat. It is considered that the dissociation 
theory of solution is just as applicable to solid solutions in metals 
as to aqueous solutions, but the phenomena when the two solutions 
were subjected to a difference of potential at two points would 
reveal themselves in opposite directions. The differences exhibited 
by the two classes of solutions are not due to any fundamental 
difference in the atomic relations existing between solutes and 
solvent, but to the differences in the electrical properties of the 
solvents. 


The Detection of Burniog in Steel. J. E. Sreap (/. Jron Steel 
Inst., 1915, 91, 398—408).—“ Burning” or heating to incipient 
fusion, favours the diffusion of phosphorus. The first portions to 
melt are rich in phosphorus. Etching with the cupric reagent (this 
vol., ii, 779) reveals the parts which have been melted, although 
etching with picric acid may not show much change of structure. 


C. H. D. 


The Corrosion of Iron in Aqueous Solutions of Inorganic 
Salts. J. Newron Frienp and Perer C. Barner (J. Iron Steel Inst., 
1915, 91, 336—352).—The loss of weight of electrolytic iron foil 
immersed in solutions of various salts has been determined, and 
curves are given to show the influence of concentration and tem- 


perature. C. H. D. 


The Removal of Rust by Means of Chemical Reagents. 
J. Newron Frrenp and C. W. Marsnate (J. Iron Steel Inst., 1915, 
91, 357—-364).—-Sodium citrate has often been used to remove rust 
from iron. Actually, iron is also dissolved, but a 20% solution 
leaves a very clean surface. Saturated solutions of boric acid act 
very rapidly, and only dissolve iron very slowly after the rust has 
been removed. C. H. D. 


Oxidation and Reduction without the Addition of Acid. I. 
Reaction between Ferrous Sulphate and Potassium Di- 
chromate. Marks Nerpieand Josavua C. Wirr (J. Amer. Chem. Soc., 
1915, 3'7, 2360—2368).—A study has been made of the titration 
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of a ferrous salt with potassium dichromate in the absence of acid, 
potassium ferricyanide being used as the indicator. The amount 
of dichromate required to complete the reaction increases with the 
dilution of the ferrous salt solution. When dry ferrous sulphate 
is titrated, the result approaches the theoretical. In order to 
measure the velocity of the reaction, the reaction was stopped by 
adding ammonia solution, the mixture was filtered, and the 
dichromate in the filtrate estimated. 

The results show that the stoicheiometric relations in the reaction 
between potassium dichromate and ferrous sulphate are the same 
in the presence or absence of acid. In the absence of acid the 
reaction is instantaneous, except in very dilute solutions. The 
reaction may be expressed by the equation : 

3K,Cr,0, + 18FeSO, + (« + 6y)H,O = 3K,SO, + 

Cr,0,,2H,O + 2Cr.(SO,)3 + 3Fe,(SO,), + 6(Fe,03,yH.O). 
The colloidal chromic and ferric oxides are precipitated by the 
sulphate ion in the solution, and adsorb a large quantity of ferric 
sulphate and smaller quantities of the other two sulphates. E. G. 


Electrodeposition of Nickel. C. W. Bennert, C. C. Rosr, and 
L. G. Tryxuer (J. Physical Chem. 1915, 19, 564 —568).—Experi- 
ments have been carried out on the electrodeposition of nickel from 
acid and alkaline solutions, using both stationary and rotating 
electrodes. It is shown that with nickel ammonium sulphate solu- 
tions the efficiency of deposition on a rotatory cathode, as well as 
on a stationary one, may be changed by changing the concentration 
of the hydrogen ions. If the solution is maintained just sufficiently 
alkaline, a high efficiency of deposition is attained, and this efficiency 
is maintained for long periods when the cathode is rotated. When 
the concentration of hydrogen ions is practically zero, as in the 
case of a strongly alkaline solution, nickel is deposited more easily 
than the other ions, but with low efficiency. The low efficiency is 
occasioned by the impoverishment of the solution in nickel ions. 
Rotation of the cathode prevents this impoverishment, and there- 
fore tends to increase the efficiency, whereas in the cases of solutions 
where hydrogen ions are present the rotation of the cathode tends 
to prevent impoverishment of the hydrogen ions, and consequently 
decreases the efficiency of nickel deposition. With a solution of 
5% nickel cyanide and 7% potassium cyanide, using a current 
density of 5 amperes per square decimetre, a maximum efficiency of 
0°057% was obtained with stationary electrodes, but on rotating the 
cathode the efficiency increased, the value 0°13% being obtained 
with a revolution number of 500, and 1°65% with a revolution 
number of 1000. J. F. S. 


Hydrated Chromic Oxide. II. C. F. Naaet, jun. (J. Physical 
Chem., 1915, 19, 569—570).—Fischer and Herz consider that 
hydrated chromic oxide is peptonised, and not dissolved, by alkali 
hydroxide (A., 1902, ii, 564). A number of experiments have been 
carried out to study this point further. Freshly precipitated 
chromic hydroxide was treated with an excess of potassium hydr- 
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oxide, and the solution kept in a glass-stoppered bottle. After-about 
three weeks a considerable amount of the chromium hydroxide had 
been deposited, and in two months the major portion had been de- 
posited, leaving only a faintly coloured solution. A similar solution 
was passed through a collodion filter, when a colourless solution came 
through, leaving the chromium hydroxide behind. When chromium 
hydroxide is heated with a solution of chromic chloride, some of 
the hydroxide passes into solution, forming what has hitherto been 
regarded as a basic chloride. When such a solution is run through 
a collodion filter the whole of the hydroxide remains behind, and 
non-basic chromic chloride passes through. Hence chromic chloride 
solution merely peptonises chromic hydroxide, and there is no 
evidence of the formation of a basic salt. Peptonised chromic 
hydroxide cannot be extracted from solution with benzene or light 
petroleum, but goes into the dineric interface. J. F.S. 


Atomic Weight of Molybdenum. Jonn H. MOLLER (/. Amer. 
Chem. Soc., 1915, 3'7, 2046—2054).—An account is given of expcri- 
ments to determine the atomic weight of molybdenum by the con- 
version of the pure metal into the trioxide. The molybdenum was 
prepared by the reduction of the trioxide. The purification of the 
trioxide was effected by subliming it in quartz vessels, and subse- 
quently carrying out a fractional sublimation in hydrogen chloride 
in order to ensure the absence of tungsten. The sublimed hydroxy- 
chloride was dissolved in water, treated with dilute ammonia, and 
evaporated to dryness in a platinum dish. The residue was ignited 
in a quartz vessel. The oxide was placed in a quartz boat, and 
heated in a quartz tube in a current of pure, dry hydrogen. It 
was found that quartz apparatus is not affected by molybdenum 
or its oxides, and that the metal thus prepared does not contain 
any absorbed hydrogen. 

Weighed quantities of the pure molybdenum were oxidised by 
heating them in quartz boats, first in a current of air, and subse- 
quently in oxygen, special precautions being taken to avoid loss 
of the oxide by volatilisation. The average results of eight experi- 
ments with three different samples of molybdenum gave an atomic 
weight of 96°029. 

Molybdenum has D?* 10°281, and molybdenum trioxide D? 4°696. 

E. G. 


Molybdic Acid Recovery. C. G. Armsrrona (J. Ind. Eng. 
Chem., 1915, 7, 764).—The waste molybdic acid residues obtained in 
steel analysis are filtered and evaporated, fresh quantities being 
added until a considerable amount of precipitated molybdic acid is 
obtained ; sufficient liquid must be left to keep the iron in solu- 
tion. After cooling, the precipitate is washed with cold water, then 
treated with an excess of ammonia, the mixture heated, filtered, 
and a quantity of molybdic acid is added sufficient to bring the 
molybdie acid content up to 0°2825 gram per c.c.; the solution is 
now mixed with the requisite amounts of nitric acid and water to 
constitute the usual molybdic acid reagent. W. P. S$. 
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Group of Bismuth Tell:irid s.) M. Amapori (Atti R. Accad. 
Lineet, 1915, [v], 24, ii, 200—205).-.The system Bi Te —BiS, has 
been subjected to thermal and micrographic investigation. The 
results indicate the formation of the compound, Bi,Te;,8i,83,, which 
solidifies at 615°, and forms (1) with Bi,Tes, a eutectic mixture 
containing about 3 mol. % of Bi,S, and solidifying at 570°, and 
(2) with Bi,S,. a eutectic mixture with a composition and solidifica- 
tion point approximating to those of the compound, Bi,Te;,Bi,S3. 
No isomorphism is observable between Bi,Te, and Bi,S, or between 
the above compound and its components. In the experimental 
conditions employed, no evidence is obtainable of the formation of 
either the compound, 2Bi,Tes,Bi,S,, or mixed crystals of the type 
of the natural tetradymites. The micrographic results are in 
accord with those obtained thermally. Zz. B. P. 


Transformations in Alloys of Gold and Copper N. 
Kurnakovy, 8. SHemrscnusuni, and M. Zaseparetev (J. Luss. Phys. 
Chem. Soc., 1915, 47, 871—897).—That alloys of copper and gold 
represent a typical example of isomorphous mixtures of two metals 
in all proportions has been shown by investigations of their fusion 
diagrams (A., 1907, ii, 525), microstructure, electrical conductivity 
(compare Mathiessen, Ann. Phys. Chem., 1861, 100, 190), hard- 
ness (A., 1908, ii, 932), and other properties. The original measure- 
ments of the hardness (loc. cit.) were made on cast specimens by 
means of the sclerometer. Later, after Brinel’s method had been 
found to yield good results in other cases, it was applied to copper— 
gold alloys. The preliminary measurements confirmed the exist- 
ence of a very distinct maximum of hardness (200 kilograms per 
sq. mm.) at about 50 at. % of gold, but yielded a diagram, the form 
of which was not in agreement with that required by theory for 
a series of solid solutions. The authors have, therefore, carried out 
a new series of systematic investigations of the cooling curves, 
microstructures, hardness, and electrical conductivities of the cooled 
and tempered alloys. The results of these measurements, which 
are given in detail, show that the continuous isomorphous mixtures 
of copper and gold, or the a-solutions, are stable only at tempera- 
tures of 367°3° (50 at. % Au) and 370°8° (25 at. % Au). Below 
these transformation points, decomposition of the isomorphous 
mixtures occurs, with separation of the definite compounds, CuAu 
and Cu,Au, which form solid solutions with excess of their com- 
ponents. The, véry simple forms of electrical conductivity and 
hardness diagrams previously observed correspond with a continu- 
ous series of a-solid solutions of gold and copper, the decomposition 
of these not being noticed during the cooling of the fused alloy. 
The transformation of such a solution with separation of the new 
phases requires a moderately long time, and the necessary temper- 
ing may be considerably delayed. 

Closer examination of the influence of tempering and cooling on 
the alloy containing 50 at. % Au reveals an interesting difference 
in properties between the a-solid solution and the auride, CuAu, 
which is the product of the transformation at temperatures below 
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370°8°. The a-solution is a comparatively soft, plastic substance, 
which can be rolled or drawn out into wire, whilst the compound, 
CuAu, exhibits marked hardness and brittleness, in consequence 
of which rolling or drawing is impossible. Thus, with this alloy 
(50 at. % Au), the influence of tempering and cooling on the proper- 


ties of the solid is the reverse of that with many other metals. 
Tt. H. P. 


New Method of Preparing Chloro- and Bromo-triammino- 
platinous Haloids. (Cleve’s Salts.) Leo ALrXxANDROVITSCH 
TscnuGaev (T., 1915, 107, 1247—1250).—The methods hitherto used 
for the preparation of the chloride [CIPt(NHj,),|Cl have depended 
either on the addition of ammonia to dichlorodiamminoplatinum, 
[Cl,Pt(NHg;).], or on the elimination of ammonia from tetra- 
amminoplatinous chloride, [Pt(NH,),|Cl,, These methods suffer 
from the defect that the union or elimination of ammonia cannot 
be stopped at the stage required. The following is an improved 
method, the difficulties of the addition of ammonia being overcome 
by using a compound, namely, potassium cyanate, which evolves 
ammonia gradually when hydrolysed. 

One gram of cisdichlorodiamminoplatinum (Peyrone’s chloride) 
is boiled with 0°7 gram of potassium cyanate and 18—20 c.c. of 
water, shaking meanwhile. After solution is complete, the boiling is 
continued for one minute. Several portions prepared in this way 
are combined, and heated with an excess of hydrochloric acid, 
D 1:19 (4 c.c. for each portion), the whole heated to boiling, and 
then cooled. After collecting the unchanged dichlorodiammino- 
platinum which separates, an excess of potassium platinochloride 
is added to the filtrate, whereby a precipitate is obtained consisting 
of a mixture of tetra-amminoplatinous platinochloride and of 
chlorotriamminoplatinous platinochloride (Cleve’s salt), 

[CIPt(NH,).],PtC],. 

This mixture is then separated by taking advantage of the fact that 
the latter compound is fairly readily soluble in hot water. The yield 
of platinochloride thus obtained is about 50% of the theoretical, 
calculated on the part of the dichlorodiamminoplatinum which 
enters into reaction. The chloride is obtained from the platino- 
chloride by the method described by Cleve and Klason (A., 1903, 
i, 224). 

Using a similar procedure to that given above, and replacing the 
chloro- by ‘bromo-compounds, bromotriamminoplatinous platino- 
bromide, [BrPt(NHs)3|,PtBr,,H,O, is obtained in-the form of 
violet. plates. x. @ FP. 


Mineralogical Chemistry. 


Cc mposition of Coal. III. Davin Trevor Jones and Ricwarp 
Vernon Waeeter (T., 1915, 107, 1318—1324. Compare T., 1914, 
105, 241, 2562).—A continuation of previous work. Finely- 
powdered bitumous coal was extracted in a Soxhlet apparatus with 
pyridine. The extract (a) was then extracted with chloroform, 
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a portion (c) was soluble in chloroform, and a residue (b) remained 
undissolved. The three dried extracts were then distilled sepa- 
rately in a vacuum. The distillate was collected successively in an 
air-cooled receiver and in a receiver cooled by solid carbon dioxide 
and ether, whilst the uncondensed gases were collected separately. 
The residue (a) evolved gases at 200°; at 390° heavy vapours were, 
given off, and the distillation was completed at 450°. The distillate 
in the air-cooled receiver consisted of phenols, and a little acid 
water; the distillate in the second receiver consisted of 0°5 c.c. of 
oil, which contained 86°44% carbon and 11°35% hydrogen. The 
residue in the distilling flask was unchanged in appearance, and 
consisted of a finely divided brown powder. The residue (b) evolved 
gases at 180—-200° and oils at 390°, and the distillation was com- 
plete at 450°. The air-cooled receiver contained acidic water and 
oils, 40% of which were phenols and the residue of a resinous nature. 
The residue in the flask was a fine powder, which exhibited no 
tendency to cake. The residue (c) when distilled softened at 90° 
and melted at 102°, gases being evolved at 170°; liquids distilled 
over at 180°, and these contained in addition to pyridine and 
chloroform an oil containing 86°5% carbon and 9°88% hydrogen. 
This oil distilled unchanged at 255° under atmospheric pressure, 
and was not hydroxylic in character. On distilling (c) further, 
paraffin wax and resinous matter came over at 250°, and large 
volumes of gases were evolved at 320°, whilst the contents of the 
distilling flask swelled up and caked at 400°. The formation of 
the pitch in case (c) shows that the caking properties of coal are 
due to the resinous matter. The gases evolved below 300° con- 
sisted in each case almost entirely of carbon monoxide and carbon 
dioxide in the ratio 1:3. The gases evolved between 300° and 
450° were as follows: (a) 0°4% olefines, 3°7% carbon dioxide, 5°1% 
ethylene, 13°6% carbon monoxide, 14°8% hydrogen, and 62°4% para- 
fins; (6) 0°2% olefines, 4°4% carbon dioxide, 5°2% ethylene, 12°1% 
carbon monoxide, 19°1% hydrogen, and 59°0% paraffins; (c) 0°1% 
olefines, 2°0% carbon dioxide, 1°9% ethylene, 8°4% carbon monoxide, 
and 87°6% paraffins. The work shows that the main bulk of the 
liquid distillate of coal arises from the resinous substances, but a 
small, distinctive portion is due to the “humic substances.”’ The 
“humic substances” yield mainly phenols, whereas the resinous 
substances yield no phenols, but paraffins, olefines, and naphtha- 
lenes. J. F. 8. 


Phosphorite of the Isle of Ajawi. A. Wicumann (Proc. K. Akad. 
Wetensch. Amsterdam, 1915, 18, 214—220).—A description of the 
appearance, occurrence, and probable origin of a phosphorite found 
in the island of Ajawi. It is of a yellow to reddish-brown colour, 
D 2°78, and hardness=6. Under the microscope it presents the 
appearance of a structureless mass, intersected by irregular fissures. 
Thin sections show dark spots, apparently of organic origin. The 
available analyses of the mineral are insufficient for the deduction 
of a satisfactory formula. It is considered probable that the phos- 
phorite rocks of Ajawi represent the ruins of an atoll in which 
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the excrements of birds producing guano collected, whereby 
phosphorite was produced by the action of the phosphoric acid on 
the coral-limestone. H. M. D. 


Childrenite from Crinnis Mine, Cornwall, and Eosphorite 
from Poland Maioe. JuLtren Drueman (Min. Mag., 1915, 17, 
193—201).—Analysis I is of minute crystals of childrenite occur- 
ring in crevices in slate from the Crinnis mine, near St. Austell. 
The crystals are pale buff to almost colourless, but are usually 
coated with a brown layer of hydrated ferric oxide. The results 
agree with Peniield’s formula, 2(Fe,Mn)(OH),,A1,0;,P,0;,2H,0. 
The material contains a little more iron and correspondingly less 
manganese than the chlidrenite from the George and Charlotte 
mine near Tavistock : 

P,O;. ALO, FeO. MnO. CaO. Na,O. H,O. Insol. Total. 


I. 29°80 21°20 28°30 335 090 O25 15°30 0°95 100°05 
II. 31°01 22°23 514 26°02 Osi — 15°27 —_— 100°48 


Eosphorite as small, roughly radiated aggregates of prismatic 
crystals of a pale pink colour occurs with rhodochrosite at Poland, 
Maine. The mean of three partial analyses is given under II, 
agreeing with the above formula, with manganese predominating 
over iron. This material contains rather less iron that the original 
eosphorite from Branchville, Connecticut. Measurements and 
optical determinations are given of the orthorhombic crystals, 


a:6:e=0°7724:1:0°5126. L. J. 8. 


Bassetite and Uranosp:«thite, New Species of the Autunite 
Group. A. F. Hatiimonp (Min. Mag., 1915, 17, 221—236).—The 
material from Cornwall hitherto regarded as autunite is shown 
to be distinct from the original autunite from Autun, in France, 
and to belong to two new species, for which the names bassetite 
and uranospathite are proposed. Both form yellow, platy crystals 
with a micaceous cleavage, and in general characters they resemble 
the other ‘uranium-micas.” Bassetite is monoclinic (a:b:¢= 
0°3473 :1:0°3456 ; B=89°17’), D 3°10, and is probably the material 
analysed by Church (T., 1875, 28, 109), which gave the formula 
Ca(UO.).(PO,).,eH,O, where x is probably 8. Uranospathite is 
orthorhombic and pseudo-tetragonal; the density (D 2°50) and 
refractive indices (8 1°510) are low. The behaviour of the mineral 
when heated, and its absorption-spectrum, suggest that it is a 
hydrated uranyl salt. L. J. 8. 


Albite from Alp Rischuna, Switzerland. W. J. Lewis (Min. 
Mag., 1915, 17, 178—188).—A detailed crystallographic description 
is given; a:b:ce=0°6335:1:0°5564; a=93°58’, B=116°21’, y= 
87°31]’. Analysis by H. B. Cronshaw gave: 


SiO,. Al,O,. CaO. Na,O. K,O. Ign. Total. 
68°28 19°95 0°45 11°35 0°06 0°10 100-19 


L. J. 8. 
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Garnet from the English Lake District. J. Freperick N. 
Green (Min. Mag., 1915, 17, 207—217).—Crystals of almandine are 
of sporadic distribution in the volcanic rocks of the Lake District. 
They are associated with iron pyrites, and have probably been 
formed by circulating solutions under high hydrostatic pressure 
during the solfataric stage of the volcanic episode. Analysis by 
G. T. Holloway of crystals from andesite in Riggindale gave: 

Alkalis, 
iO,. Al,O,. Fe,O;. FeO. MnO. CaO. MgO. ete. Total 
53 20°20 G12 27°48 3:84 142 3:28 [0°23] 100°00 
L. J. 8. 


si0O,. T 
35°90 1- 


Analytical Chemistry. 


A Simple Method of Converting the Duboscq Colorimeter 
with a Nephelometer. W. R. Brioor (J. Biol. Chem., 1915, 22, 
145—149).—The Richards nephelometer, and the converted 
Duboseq colorimeter of Kober have disadvantages. These are 
overcome by the modifications which are here described with figures 
and other details. W. Dz. ‘i. 


Automatic Zero Burette. A. T. Merres (J. Ind. Eng. Chem., 
1915, 7, 786-—787).—A side-tube at the bottom of the burette is 
attached by means of a length of rubber tubing to a glass tube 
extending to the bottom of a reservoir containing the solution; a 
pinch-clamp is provided on the rubber tubing. A short glass tube 
carrying a side-tube fits into the top of the burette, and the latter 

; filled by suction, a length of rubber tubing being fitted on the 
ideiahe for this purpose. A narrow glass tube passes down the 
tube at the top of the burette, and the lower end of this narrow 
tube is level with the zero point; the part of the narrow tube above 
the burette is bent downwards, and connects with a tube fused into 
the side of the reservoir tube and passing down inside the latter 
to the bottom of the reservoir. Any excess of solution drawn into 
the burette is siphoned off through the narrow tube, and returns 
to the reservoir. Ww. r & 


Metbylene-blue and its Use in Analytical Chemistry. F. W. 
Arack (J. Soc. Dyers, 1915, 31, 183—188 ; 203 —208).—Methylene- 
blue and leucomethylene-blue are capable of wide application in 
analysis; their acid solutions are very stable, and methylene-blue 
is converted quantitatively into its leuco-compound by reducing 
substances, the leuco-compound being equally readily oxidised by 
oxidising substances. Methylene-blue hydrochloride yields char- 
acteristic precipitates with normal salts of certain inorganic acids 
(perchlorate, periodate, permanganate, dichromate, persulphate, 


49*—2 
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etc.) ; it is reduced by all the lower sulphur acids, by hydrazine 
hydrate, phenylhydrazine, and alkaline pyrogallol, but not quanti- 
tatively, whilst it is not affected by nitrites, hypophosphites, and 
arsenites. Leucomethylene-blue, prepared by reducing methylene- 
blue with phenylhydrazine, is oxidised by chlorates, but not by 
perchlorates ; nitrites and nitroso-compounds oxidise leucomethylene- 
blue rapidly. Methylene-blue solution for quantitative work is 
standardised against titanous chloride solution. Oxidising sub- 
stances, such as nitrites, dissolved oxygen in water, nitroso-com- 
pounds, quinones, azo-compounds, etc., may be estimated by means 
of leucomethylene-blue solution. Potassium is estimated by pre- 
cipitating it as potassium sodium cobaltinitrite, and treating the 
latter in alkaline solution with leucomethylene-blue solution, the 
methylene-blue formed being then titrated with titanous chloride 
solution. 1:2-Diketones may be estimated by reduction with an 
excess of titanous chloride solution, and titrating the excess of the 
latter with methylene-blue solution; certain oximes are estimated 
in a similar way. W. F. &. 


A Simple Method for the Detection and Estimation of 
Metalloids in Organic Compounds. Jorn. A. MANpeEL and Car. 
Nevupera (Biochem. Zeitsch., 1915, 71, 196—213).—Organic com- 
pounds can be oxidised by 15% hydrogen peroxide in the presence 
of iron salts in such a way that the metalloid is set free from 
combination. The reaction takes place very rapidly on warming, 
and is useful when employed for qualitative analysis. Compounds 
which are insoluble in water or dilute acids can be oxidised in 
glacial acetic acid. The reaction can also be used often for quanti- 
tative estimation, but not in all cases. When the method is applic- 
able, it offers a rapid means for quantitative estimation of 
phosphorus, arsenic, the halogens, and sulphur. The process is 
illustrated by numerous examples. When the substance under 
investigation is volatile, the oxidation is carried out in a vessel 
fitted with a reflux condenser. Substances insoluble in water or 
acids can be oxidised in alkaline (preferably ammoniacal) solution ; 
when insoluble in water or aqueous solutions of acids or alkalis, 
they can be oxidised in glacial acetic acid. In some cases the 
substances are heated with sulphuric acid until charring takes 
place, and the oxidation is completed by hydrogen peroxide in the 
presence of an iron salt. In estimating the halogens, the oxida- 
tion is carried out in the presence of silver nitrate. Phosphorus 
and sulphur can be estimated in the same sample. S. B. S. 


Estimation of Hydrogen in Mixtures of Gases by Catalytic 
Absorption. E. Bossnarp and E. Fiscuu (Zeitsch. angew. Chem., 
1915, 28, 365—366).—A mixture of sodium oleate and metallic 
nickel is used to absorb the hydrogen; the nickel is prepared by 
reducing nickel oxide in hydrogen at 340°. The mixed gas should 
be freed previously from carbon dioxide, heavy hydrocarbons, 
oxygen (by ammoniacal cuprous chloride solution, and not by 
phosphorus), and carbon monoxide; the residual gas is then passed 
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into an absorption pipette containing concentrated sodium oleate 
solution mixed with 3% of its weight of reduced nickel, shaken for 
three minutes, then passed into a second pipette containing a 
similar mixture, again shaken for three minutes, and, after the 
addition of 1 c.c. of alcohol to break down the foam, the residual 
gas is passed back into the measuring burette. The hydrogen is 
removed completely by this treatment, whilst any nitrogen and 
methane which may be present are not absorbed. The results 
obtained agree well with those obtained by the ordinary explosion 
method. W. P. 8. 


Method of Collecting and Analysing Industrial Gases. II. 
Gasometer-aspirator with Uniform Velocity. ARMAND GAUTIER 
(Bull. Soc. Chim., 1915, fivl, 1'7, 297—301).—The aspirator consists 
essentially of a large, tin-lined steel cylinder of more than 100 
litres capacity, which does not undergo deformation when 
evacuated. It is connected to the source of gas to be examined 
through a regulator, constructed as follows. A narrow steel tube 
1 metre in length, having a narrow slit extending for 76 cm. from 
its bottom end, and a needle valve at its top end, is sealed into a 
stout glass tube having a side tubulure, and its base dipping into 
mercury. The aspirator and the regulator are evacuated, and 
thus the slit in the steel tube is almost closed. As the gas enters 
and the pressure in the apparatus gradually rises, the mercury 
slowly falls in the glass tube, a longer length of the slit in the 


steel tube being consequently exposed, and this maintains the flow 
of the gas at a uniform velocity. Both the glass and the steel 
tubes are graduated so that the pressures can be read off. The 
regulator is figured in the original. W. G. 


Method of Collecting and Analysing Industrial Gases. III. 
Mixtures of Air, CO, CO,, SO,, HO, H., C,H., C.H,, CH,, ete. 
Armanpd Gautier (Bull. Soc. Chim., 1915, [iv], 17, 301—306).—The 
gases to be analysed are aspirated by means of the aspirator 
already described (preceding abstract), and if flue gases, are collected 
and filtered by means of the apparatus previously described (com- 
pare this vol., ii, 699). Prior to entering the gasometer aspirator 
(loc. cit.), the gases are passed through weighed absorption tubes 
containing: (1) pumice and sulphuric acid to absorb water vapour ; 
(2) potassium hydroxide to absorb carbon dioxide and sulphur 
dioxide; (3) a concentrated solution of sodium hyposulphite, 
followed by a tube containing potassium hydroxide to absorb 
oxygen. Any hydrogen sulphide or hydrogen chloride will be 
absorbed in tube (2). These gases can be regenerated and esti- 
mated separately by the usual methods. The remaining gases are 
collected in the gasometer, and, after being measured, a portion 
of the mixture is pumped off and analysed, as follows. It is first 
passed through a tube containing pumice moistened with sulphuric 
acid to absorb any trace of moisture, and then through a weighed 
spiral absorber (compare A., 1900, ii, 366) filled with a saturated 
solution of iodine bromide in acetic acid, where all the unsaturated 
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hydrocarbons are absorbed, a small absorption tube containing 
potassium mercuri-iodide, and having a tube of potassium hydroxide 
attached, being connected to this to absorb any iodine bromide 
and acetic acid passing over. The gases next pass through a 
U-tube filled with iodine pentoxide heated at 80—100°, and 
then over a column of reduced copper to a weighed absorption tube 
filled with concentrated potassium hydroxide, the carbon monoxide 
being thus estimated. The gases finally pass through a combustion 
tube, 25 cm. long, filled with copper oxide and heated to a red 
heat, to which is connected the ordinary apparatus for absorbing 
water vapour and carbon dioxide. The saturated hydrocarbons 
and free hydrogen are thus estimated. The nitrogen is determined 
by difference. This method is only accurate to within from 
2—10%. W. G. 


Electrical Resistance of Subterranean Waters: Dilution 
Curves. C. Prert (Ann. Chim. applicata, 1915, 4, 93—111).—The 
author has traced the curves showing the variation of electrical 
conductivity with dilution for a soft, a hard, and a mineral water 
occurring naturally, and also for an artificial solution containing 
potassium, sodium and calcium chlorides, and magnesium and 
calcium sulphates. The results obtained show that the character- 
isation and supervision of a source of underground water are best 
effected, not by the electrical conductivity of the water, but by the 
corresponding conductivity-dilution curve. The discontinuity 
sometimes observable in these curves is probably dependent on 
hydrolytic changes, and, consequently, on the proportions of carbon 


dioxide and of alkali and alkaline-earth bases present. 
_ ae. eS 


The Employment of Borax and Boric Acid Mixtures for the 
Colorimetric Measurement of the Hydrion Concentration 
of Sea-water. Sven Patirzscn (Biochem. Zeitsch., 1915, 70, 
333—-343).—-Mixtures of M/20 borax with M/5 boric acid to which 
sodium chloride to the amount of M/20 has been added are con- 
venient for the colorimetric estimation of the hydrion concentra- 
tion of sea-water. The hydrion concentrations of mixtures 
containing from 10 c.c. of the borate solution and no boric acid to 
0°3 c.c. of borate solution and 9°7 c.c. of boric acid have been 
measured electrometrically by the author, and the results are tabu- 
lated. Methods for controlling the purity of the borax and boric 
acid are also given. 8. B. S. 


Anodic Potentials of Silver. II. Their Réle in the Electro- 
lytic Estimation of the Halogens. Jonun Henry Reepy (Amer. 
J. Scei., 1915, [iv], 40, 400—412. Compare this vol, ii, 733).—A 
number of experiments have been carried out on the electrolysis of 
alkali haloids by means of silver anodes with the object of studying 
the conditions under which estimations of the halogens,- chlorine, 
bromine, and iodine, must. be effected to obtain trustworthy results. 
Further experiments were made on the estimation of one halogen 
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in the presence of the others. It is shown that the success of the 
process depends on the anodic potential, and this must be care- 
fully controlled by means of a third electrode during the process, 
and must not exceed the maximum potential characteristic of each 
separation if a perfect separation is to be achieved. The maximum 
anode potentials are: for iodine, 0°190 volt; for bromine, 0°400 
volt; and for chlorine, 0°505 volt. In no circumstances must the 
anode potential exceed 0°521 volt, for at this value silver com- 
mences to dissolve from the anode. The course of the electrolysis 
cannot be controlled by regulation of the current strength in- 
dependently of the anode potential. The main result of the work 
is, therefore, that chlorine cannot satisfactorily be estimated by 
an electrolytic process, since its deposition potential and the solu- 
tion potential of silver are practically identical. The other 
halogens may be easily estimated in this way, and completely 
separated from one another and from chlorine, if the anode poten- 
tial is suitably adjusted and the limits of concentration necessary 
maintained. J. F.S. 


Estimation of Chloride and Bromide in the Presence of 
Each Other. Artuur Meyer (Chem. Zeit., 1915, 39, 708).—A 
portion of the solution containing chlorides and bromides is 
titrated with V/10 silver nitrate solution; in another equal por- 
tion of the solution, the chloride and bromide are precipitated by 
the addition of silver nitrate solution; the precipitate is collected 
in a Gooch crucible, dried, and weighed. The weight of silver in 
the mixed haloid precipitate is known from the result of the pre- 
liminary titration; on subtracting this amount of silver from the 
weight of the precipitate, the weight of the chlorine and bromine 
together is obtained, and the quantities of the two halogens are 
then found by a simple calculation. Ww. F. @ 


Detection of Iodine in Urine. Losser (J. Pharm. Chim., 1915, 
[vii], 12, 229—230; from Pharmazevtizeski, 1915, 54, 265).—A 
few drops of the urine are mixed thoroughly on a watch-glass with 
a small quantity of mercurous chloride. If iodine is present, a 
yellow coloration, due to the formation of mercurous iodide, 
develops. The test will detect 0°01 gram of iodine per 100 c.c. 
of urine; the presence of sugar or albumin does not interfere with 
the reaction. W. &. &. 


Estimation of Iodine in the Presence of Organic Matter. 
Rosert B. Krauss (J. Biol. Chem., 1915, 22, 151—157).—The 
methods at present in use leave much to be desired. In a solution 
of iodides, or in animal tissues, the iodine may be directly esti- 
mated by the palladous iodide colorimetric method. No iodides, 
iodates, or halogens, usually the source of errors, are added in this 


method. W. D. H. 


Estimation of Oxygen in Water. II. Jan Sir (Chem. 
Weekblad, 1915, 12, 819—822).—A criticism of the method recom- 
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mended by the Dutch Codex Alimentarws for estimating oxygen 
in water. 


Apparatus for the Hstimation of Dissolved Air in Water. 
L. W. WinktEr (Zeitsch. angew. Chem., 1915, 28, 366—368).—The 
water is collected in a 250 c.c. flask of known capacity containing 
5 grams of marble previously washed with hydrochloric acid; if 
the analysis is not carried out at the place where the sample is 
taken, precautions must be taken to prevent loss of gases from the 
flask and entry of air thereto. The dissolved gases are estimated 
as follows. A small pipette-shaped vessel is filled with 25% hydro- 
chloric acid; the lower stem of this vessel passes through a rubber 
stopper which fits into the neck of the flask holding the water, and 
the upper neck, provided with a tap, passes into the bottom of an 
ordinary small gas-measuring burette surrounded by a vessel con- 
taining a mixture of 10% sodium hydroxide solution and 5% 
potassium sodium tartrate solution. When the rubber stopper is 
inserted in the neck of the flask and the tap on the stem of the 
pipette is opened, the hydrochloric acid diffuses into the water, 
reacts with the marble, and the liberated carbon dioxide, together 
with the dissolved air, passes up into the gas burette. After about 
forty-five minutes, all the air will have been expelled from the 
water and collected in the burette, the carbon dioxide being 
absorbed by the alkali solution. The total volume of the air is 
then measured under the usual conditions; the oxygen present may 


be estimated by absorption in alkaline sodium hyposulphite 


solution. W. P.S. 
A Microaérotonometer. Toyosiro Kato (J. Physiol., 1915, 50, 

37—41).—A modification of Barcroft’s instrument; the new 

apparatus is capable of dealing with 0°1 c.c. of blood, and is 


accurate, and will be found specially useful in clinical work. 
W. D. H. 


Estimation of Sulphurous Acid in Sulphites and Hydrogen 
Sulphites. Epmunp Knecut and Eva Hissert (J. Soc. Dyers, 1915, 31, 
209—210).—The method depends on the reduction of chromate 
by sulphur dioxide according to the equation: 

2CrO, + 380, + 3H,0 = Cr,O0, + 3H,SO,, 
and subsequent titration of the excess of chromate by titanous 
chloride solution. The total sulphur dioxide in sodium hydrogen 
sulphite is estimated by adding a definite volume of a solution of 
the sample to 20 c.c. of V/10-dichromate solution previously ren- 
dered alkaline with sodium hydroxide. The mixture is then acidi- 
fied with sulphuric acid, and the excess of dichromate titrated with 


standardised titanous chloride solution and iron-alum solution. 
W. P. S. 


Titration of Nitrates with Ferrous Sulphate. Frep C. 
Bowman and W. W. Scorr (J. Ind. Eng. Chem., 1915, '7, 766—769). 
~The nitric acid solution to be titrated should contain from 0°3 
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to 0°6 gram of HNO, (free or combined) per 10 c.c. One hundred 
c.c. of concentrated sulphuric acid are placed in a beaker, which 
is set in a porcelain basin filled with cold water, 10 c.c. of the 
nitric acid solution are added slowly, and the mixture is titrated 
with ferrous sulphate solution, the end-point being denoted when 
the colour of the mixture changes from yellow to faint brown or 
pink. During the titration the temperature should not be allowed 
to rise above 60°; it is better to keep it below 40°. The ferrous 
sulphate solution used is prepared by dissolving 176°5 grams of 
crystallised ferrous sulphate in 400 c.c. of water, adding this 
solution to 500 c.c. of dilute sulphuric acid (1:1), and diluting the 
mixture to 1 litre. Each c.c. of this solution is equivalent to 
0°02 gram of HNO,, but the solution should be standardised 
against a known quantity of nitric acid. From the volume of 
ferrous sulphate solution required for the titration, 0°2 c.c. is 
deducted in every case, since this is the quantity required to 
produce the brown tint of the end-point. Nitrites do not inter- 
fere with the titration, but chlorates, bromates, iodates, chlorides, 
bromides, and iodides should not be present. With care, the error 
does not exceed 1/300 of the amount of the nitric acid estimated. 
W. P. §. 


Modification of Pelouze’s Method for Estimating Nitrates. 
E. A. Lerrs and Frorence W. Rea (Proc. Roy. Soc. Edin., 1915, 
35, 168—169).—The method described consists in heating a 
weighed quantity of the specimen containing the nitrate with a 
measured volume of standard ferrous sulphate containing a little 
free sulphuric acid, and estimating the amount of ferrous sulphate 
unchanged by means of standard potassium permanganate. Experi- 
mentally the estimation is carried out by placing 10 cc. of 
N-ferrous sulphate and 5 c.c. of concentrated sulphuric acid in a 
200 c.c. flask, and cooling. Then an inverted condenser is attached 
to the flask and the air expelled by a current of pure carbon 
dioxide; the condenser is then removed for a moment, and the 
sample added, and the condenser replaced and the flask heated for 
about fifteen to thirty minutes. The contents of the flask are then 
cooled and titrated with standard permanganate solution. The 
figures given in the paper show that the method is both trust- 
worthy and accurate. It is specially recommended for the estima- 
tion of nitrates in water analysis. J. #. &. 


Manonitrometer for the Analysis of Nitro-cotton, Nitration 
Acid, etc. V. Piancuon (Ann. Chim. anal., 1915, 20, 189—197). 
—An apparatus, termed a manonitrometer, for the estimation of 
nitrogen in nitrocellulose, consists of a strong glass bottle or flask 
of about 750 c.c. capacity, closed by a metal stopper carrying 
a T-piece, the stem of which extends into the neck of the bottle; 
a rubber ring between the stopper and the top of the neck makes 
the air-tight joint, the stopper being secured by a screw-clamp 
passing round the bottle and over the stopper. One branch of the 
T-piece is provided with a tap, and is connected with a pump, 
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whilst the other branch is connected with the upper end of a 
vertical barometer tube ; the latter is provided with an adjustable 
scale and a mercury reservoir. Fifteen c.c. of mercury (204 grams) 
and 50 c.c. of concentrated sulphuric acid are placed in the bottle, 
a weighed quantity of about 2°5 grams of nitrocellulose are intro- 
duced, and the air is exhausted from the apparatus. The zero- 
point of the scale is then placed at the level of the mercury in the 
barometer tube, the tap leading to the pump is closed, and the 
contents of the bottle are shaken. When nitric oxide ceases to be 
evolved, as is shown by the mercury level remaining constant, the 
bottle is immersed in a bath of cold water, and when the tempera- 
ture is constant, the pressure is read on the barometer scale. The 
pressure, temperature, capacity of the apparatus, and the weight 
of substance being known, the percentage quantity of nitrogen 
present can be calculated. In determining the capacity of the 
apparatus, a correction must be made for the sum of the volumes 
of the mercury, sulphuric acid, and nitro-substance in the bottle. 
The strength of the sulphuric acid employed may vary from 93% 
to 97% of actual H,SO,; prolonged agitation of the reacting 
mixture does not decrease the volume of the liberated nitric oxide, 
and the method possesses the advantage that a relatively large 
quantity of substance may be taken for the estimation. The appara- 
tus may also be used for the estimation of nitrogen in nitration 
acid, nitrates, etc. W. P. S. 


Nephelometric Estimation of Phosphorus. Puiip Apo.pu 
Koper and Grete Ecerer (J. Amer. Chem. Soc., 1915, 37, 
2373—2381).—In connexion with some work on the nucleases 
(Kober and Graves, A., 1914, ii, 691) a suitable method was 
needed for the nephelometric estimation of phosphorus. Pouget 
and Chouchak (A., 1909, ii, 266; 1911, ii, 823) have shown that 
an insoluble precipitate of strychnine phosphomolybdate is formed 
when a solution, containing sodium ‘molybdate, strychnine sul- 
phate, and nitric acid, is added to a solution of a phosphate in 
nitric acid. This reaction has been studied, and found to be 
neither constant nor quantitative; it was also observed that the 
reagent gradually becomes yellow. By substituting hydrochloric 
acid for the nitric acid, however, the reagent is rendered colourless 
and stable, and capable of giving quantitative results when applied 
in nephelometry. Experiments have shown that 0°05 mg. of phos- 
phorus in 10 c.c. of solution (or 1: 2,000,000) can be readily esti- 
mated by this method. E. G. 


Comparison of the Gravimetric Methods Employed in 
Analytical Chemistry for Estimating Phosphoric Acid with 
the Processes Used in Technical Anxlvsis. A. Korrevaar (Chem. 
Weekblad., 1915, 12, 814—818).—A review of the more important 
scientific methods and technical processes for the estimation of 
phosphoric acid, A. J. W. 
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Factor to be Used for the Calculation of the Phosphoric 
Acid in Neumann’s Method. The Factor as Influenced by 
the Water Used for Washing the Yellow Precipitate. 8S. L. 
Joprp1 and E. H. Ketioae (J. Franklin Inst., 1915, 180, 349—367). 
—Jodidi (this vol., ii, 577) has confirmed the view that in Neu- 
mann’s method of estimating phosphorus the theoretical factor, 
0°554, is too low, and should be replaced by the factor 0°57. The 
present work was undertaken in order to elucidate the causes of 
this discrepancy. 

It has been found that the factor rises to some extent as the 
amount of water used for washing the ammonium phosphomolyb- 
date precipitate is increased, and that the precipitate is not entirely 
insoluble in the liquid in which it is produced. The larger the 
amount of the phosphorus-containing compound used for the 
analysis, the smaller is the percentage of phosphorus lost in the 
filtrate and washings. Instead of washing the precipitate three 
or four times with 150 c.c. of water as recommended by Neumann, 
it is sufficient to wash it three times with 50 c.c. of water. It is 
also found that a 300 c.c. round-bottomed flask is more convenient 
for the formation of the precipitate than the 750 c.c. flask com- 
monly employed for the purpose. The latter flask should be used, 
however, for oxidising organic matter when present. E. G. 


Detection of Free Carbon Dioxide (in Water). L. W. 
WINKLER (Zeitsch. angew. Chem., 1915, 28, 376).—In moderately 


hard waters the presence of free carbon dioxide may be detected 
by the addition of two drops of 10% copper sulphate solution to 
100 c.c. of the water; if the latter does not contain free carbon 
dioxide the mixture becomes turbid, but if the gas is present in 
solution the mixture remains clear. If the clear mixture is shaken 
with air, the carbon dioxide is expelled, and a turbidity develops ; 
should a turbidity not form under these conditions, the water 
contains a non-vclatile acid (humic acid) or a large quantity of 
organic matter. The copper ‘sulphate test fails, however, in the 
case of soft waters. Free carbon dioxide in this kind of water 
may be detected by mixing ten drops of a 1% alizarin solution 
(in alcohol) with 100 c.c. of the water. A bluish-red coloration 
indicates the absence of free carbon dioxide; copper-red, a small 
quantity; reddish-yellow, a moderate quantity; yellow, a large 
quantity. W. P. S. 


Estimation of Carbon Dioxide in Ordinary Natural Waters. 
Atrrepo Cavazzi (Ann. Chim. applicata, 1915, 4, 81—91).—The 
total carbon dioxide in waters is estimated by heating the water 
with dilute sulphuric acid, absorbing the liberated carbon dioxide 
in an ammoniacal solution of calcium chloride, and determining the 
amount of calcium carbonate thus formed by dissolution in excess 
of standard acid solution and titration with sodium hydroxide 
solution in presence of methyl-orange. The special apparatus 
employed and the details of the procedure followed are fully 
described. 
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The combined carbon dioxide is estimated as follows: Two litres 
of the water are shaken with 1 gram of finely powdered hydrated 
calcium sulphate or selenite and 0°1—0°2 gram of sodium chloride 
until the calcium sulphate is dissolved, the magnesium hydrogen 
carbonate being converted into calcium carbonate; the sodium 
chloride renders more stable any magnesium chloride present. The 
liquid is then evaporated to dryness in a porcelain dish of about 
0°5 litre capacity, first over a naked flame and finally on a water- 
bath. The calcium carbonate is then dissolved in 50 c.c. of 
standard, approximately W/2-hydrochloric acid, and the solution 
filtered to separate the undissolved gypsum, dish and filter being 
washed with cold water and the liquid titrated with sodium hydr- 
oxide in presence of methyl-orange. The only objection to this 
method is that, during the evaporation, the calcium carbonate 
may be slightly attacked by any small amount of dissolved silica 
present in the water. 

The free and semi-combined carbon dioxide may be estimated 
indirectly by difference or directly by heating the water (2 litres) 
with a few pieces of pumice and 1°5 grams of finely powdered 
hydrated calcium sulphate in the apparatus used for estimating 
the total carbon dioxide. The carbon dioxide liberated is col- 
lected, as before, in ammoniacal calcium chloride solution, and the 
calcium carbonate formed determined by titration. 

The results obtained by the above method with water from the 
new aqueduct at Bologna are: total carbon dioxide, 0°1700; com- 
bined, 0°0835 ; and free and semi-combined, 0°0872 gram per litre. 

=. a Be 


Rapid Method for the Detection of Poisonous Minerals in 
Water. E. Freury (J. Pharm. Chim., 1915, [vii], 12, 215 —220).— 
The following tests may be employed for the detection of injurious 
metals, etc., in clear, filtered water; any water which, after filtra- 
tion, exhibits a distinct colour should be rejected as unfit for 
drinking. A test-tube is filled with the water, and two drops of 
10% sodium sulphide solution are added; if the mixture remains 
clear, two drops of hydrochloric acid are added, when the forma- 
tion of a yellow precipitate indicates the presence of arsenic. A 
fresh quantity of the water is then tested with saturated strontium 
sulphate solution for the detection of barium salts. If sodium 
sulphide produces a coloration or precipitate, the addition of hydro- 
chloric acid will discharge the colour or dissolve the precipitate 
if due to the presence of iron or zinc, the former giving a black 
precipitate and the latter a white precipitate. Should the colour 
or precipitate not disappear on the addition of hydrochloric acid. 
the colour will indicate to some extent the metal present; it will 
be yellow with cadmium, orange with antimony, and black with 
mercury, copper, lead, silver, bismuth, or tin. The presence of 
cyanides is detected by heating the water with a few drops of hydro- 
chloric acid in a test-tube, a strip of sodium picrate paper being 
suspended in the upper part of the tube; the paper is coloured 
reddish-brown if hydrocyanic acid (cyanide) is present. Nitro- 
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prussides are detected by adding a drop of sodium sulphide solution 
to the water. W. P. S. 


Arsenious Oxide as an Alkalimetric’Standard. Aan W. C. 
Menzies and F. N. McCarray (J. Amer. Chem. Soc., 1915, 37, 
2021—2024).—Menzies and Potter (A., 1912, ii, 1166) have 
described a method for the accurate estimation of arsenic acid. 
Arsenious oxide can be readily obtained in a pure condition, and 
is therefore serviceable as a standard in volumetric analysis. More- 
over, it can easily be converted quantitatively into arsenic acid 
by the action of nitric acid, and a standard solution of arsenic 
acid can therefore be prepared without difficulty. It is shown 
that such a solution can be used for the estimation of alkali in 
presence of phenolphthalein. E. G. 


Potassium Hydrogen and Sodium Hydrogen Phthalates as 
Standards in Acidimetry and Alkalimetry. W.S. Henprixson 
(J. Amer. Chem. Soc., 1915, 3'7, 2352—2359).— Dodge (this vol., ii, 
102) has recommended potassium hydrogen phthalate for standard- 
ising alkali solutions, and has suggested that sodium hydrogen 
phthalate might also be of service for the same purpose. 

A standard solution of hydrochloric acid was prepared by 
diluting the acid of constant b. p. in accordance with Hulett and 
Bonner’s method (A., 1909, ii, 342), and was used for the standard- 
isation of a solution of sodium hydroxide. By means of the latter 
solution, the hydrochloric acid was standardised against benzoic 
acid, potassium hydrogen phthalate, and sodium hydrogen 
phthalate. The concentration of the hydrochloric acid was also 
estimated by the silver chloride method. The results agree very 
closely, but a slightly lower value was obtained by Hulett and 
Bonner’s standard than by any of the other methods (compare 
Morey, A., 1912, ii, 986). 

The alkali hydrogen phthalates are very suitable as standards, 
and are preferable to benzoic acid on account of their high mole- 
cular weight, their greater solubility, and the fact that they can 
be easily and rapidly prepared in a pure state. E. G. 


Estimation of Small Quantities of Silver by Cyavimetry. 
G. Reprkre (Bull. Soc. chim., 1915, [iv], 17, 306—309).—The 
author finds that, by working in the dark and illuminating the 
titration bottle, thereby rendering the opalescent colloidal pre- 
cipitate of silver iodide readily visible, it is possible to apply 
Denigés’ cyanimetric method to the estimation of small amounts 
of silver, using V/100 solutions, the error being reduced to about 
0°05 mg. W. G. 


Two Methods of Separation of the Metals of the Alkaline 
Earth Group. A ice G. Paterson (J. Amer. Chem. Soc., 1915, 37, 
2346—2352).—If a solution of salts of the alkaline-earth metals 
is treated with excess of solutions of ammonium carbonate and 
sulphate, barium is precipitated as sulphate and calcium and 
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strontium as carbonates. The mixture is heated until it boils, and 
left for twenty to thirty minutes, and occasionally stirred. The 
precipitate is collected, washed, and boiled with 1% acetic acid. 
After removing the barium sulphate by filtration, the filtrate is 
rendered slightly alkaline with ammonia, treated with a mixture 
of ammonium carbonate and oxalate, heated until it boils, and left 
for twenty to thirty minutes, with occasional stirring. The pre- 
cipitate of calcium oxalate and strontium carbonate is treated with 
1°5% acetic acid and filtered. The residue consists of calcium 
oxalate. The filtrate is made alkaline with ammonia, and the 
strontium precipitated with ammonium sulphate or carbonate. 
Another method of separation is described in which the solution 
is heated with ammonium chloride and sulphate. Barium and 
strontium, and perhaps a little calcium, are precipitated as 
sulphates, but most of the calcium remains in solution. The pre- 
cipitate is collected, warmed with lead acetate solution, and the 
mixture is filtered. The residue consists of lead and barium 
sulphates, and the filtrate contains strontium acetate, the excess 
of lead acetate, and perhaps a little calcium acetate. The filtrate 
is freed from lead by means of hydrogen sulphide, and tested for 
strontium. E. G. 


Composition and Analysis of Lime-Sulphur Liquors. J. 
Bopndr (Chem. Zeit., 1915, 39, 715—716).—The lime-sulphur 
solutions used as insecticides in agriculture contain chiefly calcium 
polysulphides and calcium thiosulphate, together with a very 
small quantity of calcium sulphate (compare A., 1908, ii, 380) ; 
the presence of calcium sulphite in the solution is improbable, since 
sulphites react with sulphides, with the formation of thiosulphate. 
The solutions contain per 100 c.c.: sulphur as thiosulphate, 2°84 
to 3°50 grams; as polysulphides, 10°20 to 16°29 grams; as sulphide, 
2°84 to 3°61 grams; as sulphate, 0°11 gram. Concentrated solu- 
tions are also sold; these contain sulphur as polysulphide, 31°26 to 
33°80 grams, and as thiosulphate, 1°85 to 1°92 grams. A method 
for the estimation of the polysulphide and thiosulphate sulphur in 
these solutions depends on the reactions shown in the following 
equations: (1) CaS, + 2AgNO, = Ag.S + 38 + Ca(NO,), and 
CaS; + 2AgNO,=Ag,S+48+Ca(NO,),; (2) CaS,0,+ 2AgNO;= 
Ca(NO,), + Ag,8,0, and Ag,S,0,+H,O=Ag,S+H,SO,. Ten c.c. 
of the sample are diluted to 100 c.c., and 10 c.c. of this solution 
are added to a mixture of 50 c.c. of W/10 silver nitrate solution 
and 20 c.c. of water; the mixture is shaken, diluted to 100 c.c., and 
filtered, the filtrate "being collected in a dry flask. The latter is 
then removed, the precipitate is washed with warm water, dried 
at 100° and weighed. Fifty c.c. of the filtrate are treated with 
30 c.c. of V/10 sodium chloride solution and 15 c.c. of V/10 sodium 
hydroxide solution, phenolphthalein is added, and the mixture 
titrated with V/10 sulphuric acid; potassium chromate solution is 
then added, and the mixture titrated with NV/10 silver nitrate 
solution. The amounts of sulphur present as thiosulphate and 
sulphide, in grams per 100 c.e. of the solution, are found from 
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the formule: thiosulphate sulphur, ¢=100 x 4(a—/) x 0°0016035 ; 
sulphide sulphur, s=100 x 2(25 + ¢-—d) x 0°0016035, where a=c.c. 
of V/10 sodium hydroxide solution, )=c.c. of V/10 sulphuric acid, 
c=c.c. of V/10 silver nitrate solution, d=c.c. of V/10 sodium 
chloride solution. The sulphur present as polysulphide is found 
from the equation: polysulphide sulphur, p=100¢ —7°727(s+¢/2), 
where e= weight of the precipitate. In some cases, sodium chloride 
is used in the preparation of the solution, and its quantity must 
be estimated and the corresponding quantity of silver chloride 
subtracted from p. The sodium chloride is estimated by rendering 
20 c.c. of the diluted (10%) sample ammoniacal, adding hydrogen 
peroxide, boiling the mixture until the excess of hydrogen peroxide 
has been decomposed and all ammonia expelled, and titrating the 
solution with V/10 silver nitrate solution. W. P. S. 


Blacher’s Method for Estimating Hardness in Water. P. A. 
Meersure (Chem. Weekblad., 1915, 12, 920—924).—Blacher’s 
method for estimating the hardness of water yields satisfactory 
results, but for hardness exceeding 20° the sample should be 
diluted. A. J. W. 


The Iodide Method Applied to the Estimation of Copper 
in the Presence of Tin. Ropert W. Corrman (J. Ind. 
Eng. Chem., 1915, '7, 764—766).—A quantity of the copper— 
tin alloy, containing not more than 0°25 gram of copper, is heated 
in a flask with 15 c.c. of nitric acid (2:1) until decomposition is 
complete ; 3 c.c. of concentrated sulphuric acid diluted with water 
are then added, and the mixture evaporated. When all nitric 
acid has been expelled and sulphuric acid fumes appear, stannic 
and cupric sulphates separate suddenly as a crystalline mass. The 
flask is then removed immediately from the flame, its contents 
cooled, treated with 25 c.c. of water, and again evaporated until 
fumes appear. The residue is dissolved in 50 c.c. of cold water, a 
further 25 c.c. of water and 10 c.c. of 40% potassium iodide solution 
are added, and the solution is titrated with V/10 thiosulphate 
solution. The presence of small quantities of lead (that is, up to 
8%) in the alloy does not interfere with the estimation, but 


antimonic and ferric salts should not be present in the solution. 
W. P. 8. 


Analysis of Turbadium Bronze. Howreitt, Witiiams (Chem 
News, 1915, 112, 175—176).---Turbadium bronze, which is used for 
solid propeller castings, has the following approximate composi- 
tion: Cu, 48; Zn, 46°45; Sn, 0°50; Pb, 0°10; Fe, 1:0; Al, 0°20; 
Mn, 1°75; Ni, 2°00. These metals are conveniently estimated in 
the following order: Tin, as dioxide, by dissolving the drillings in 
nitric acid (D 1°2), concentrating to 10 c.c., and diluting with 
water. Copper electrolytically in the filtrate from the tin pre- 
cipitate, using platinum gauze electrodes with a rotating anode. 
Lead is dissolved off the anode with nitric acid, and weighed as lead 
sulphate. Iron, aluminium, and manganese are precipitated from 
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the mother liquor from the electrolytic separation by bromine 
water and ammonia in presence of ammonium chloride. The pre- 
cipitates are dissolved in hot dilute hydrochloric and sulphurous 
acids, the iron re-oxidised with nitric acid, and separated with the 
aluminium from the manganese by the ammonium acetate process. 
The iron in the precipitate is estimated by titration with 
dichromate after reduction with stannous chloride, and the 
aluminium is obtained by difference. Manganese is precipitated 
from the filtrates from the lead sulphate and the ammonium acetate 
separation with ammonium hypobromite. Zinc is precipitated 
with ammonium phosphate in acetic acid solution, and nickel from 
the filtrate with dimethylglyoxime. The totals of 127 analyses 
have only varied between 99°84 and 99°92%. If more than 1°5% 
of nickel is present, the zinc must be precipitated twice, as nickel 
may be carried down in the first precipitates of zinc phosphate. 


Hstimation of Aluminium Oxide and Total Aluminium in 
Steel. F. O. Kicutine (J. Ind. Eng. Chem., 1915, 7, 806—807).— 
The method depends on the fact that, when it has been heated at 
the temperature of molten steel, aluminium oxide is practically 
insoluble in dilute hydrochloric acid. Fifty grams of the drillings 
are warmed with a mixture of 200 c.c. of hydrochloric acid and 
300 c.c. of water; the insoluble portion is collected on a filter, 
washed, and ignited in a platinum crucible. The ignited residue 
is fused with 0°5 gram of anhydrous borax, 5 grams of sodium 
carbonate are then added, the heating is continued for a few 
minutes, the mass next dissolved in water, and the aluminium oxide 
estimated in the usual way. The aluminium in the hydrochloric 
acid filtrate is precipitated as phosphate, the precipitate is dis- 
solved in nitric acid, the solution boiled with permanganate to 
oxidise chromium, and the aluminium precipitated by the addition 
of ammonia; this precipitate is dissolved in hydrochloric acid, the 
solution evaporated to dryness to separate silica, and the aluminium 
precipitated finally as phosphate. W. BP. &. 


Ignition of Ferric Oxide in Gravimetric Estimation of Iron. 

Emmericu Setcn (Zeitsch. anal. Chem., 1915, 54, 457—463).— 
Alumina before being weighed must be subjected to an intense 
heat over the blowpipe. If, now, also ferric iron is present, there 
is a supposed danger of a slight reduction of the same. 
' The author, however, has found that if care is taken not to allow 
the flame to play over the top of the crucible, thus preventing the 
action of reducing gases, the blowpipe may be safely used without 
any fear of iron oxide being reduced. L. pe K. 


Reduction of Ferric Iron Solutions Prior to Titrating with 
Permanganate. A.trrep Horenia (Zeitsch. anal. Chem., 1915, 54, 
441—457).—A criticism of the methods usually employed (use of 
zinc, aluminium, magnesium, silver, stannous chloride, etc.). The 
following modification of the stannous chloride method is recom- 
mended. 
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About 0°11 gram of hematite, 0°25 gram of other iron ore, 
0°5 gram of bauxite, or 5 grams of limestone are operated on. 
The final filtrate should occupy about 50 c.c., and contain about 
10 c.c. of free hydrochloric acid. After heating the solution in a 
measuring flask, stannous chloride solution is slowly added until 
the liquid is quite decolorised ; a large excess of the reagent should 
be avoided. Two grams of flowers of sulphur are now introduced, 
and the whole is boiled for one to two hours in a current of carbon 
dioxide; the water evaporating should be frequently replenished. 
When cold, the whole is made up to the mark, and an aliquot part 
of the clear liquid is transferred to a flask already containing 
100 c.c. of water and 25 c.c. of manganese solution, and slightly 
tinged with permanganate, and the whole is now titrated with 
standardised permanganate (1 c.c.=0°0027843 gram of ferric 
oxide). 

The manganese solution is prepared by dissolving 170 grams of 
crystallised manganese sulphate in water, adding 400 c.c. of phos- 
phoric acid (D 1°7) and 340 c.c. of sulphuric acid (D 1°8). The 
whole is then diluted with water to 2°5 litres. L. bE K. 


Qualitative Detection and Separation of Platinum, Arsenic, 
Gold, Selenium, Tellurium, and Molybdenum. Parr E. 
Brownine (Amer. J. Sct., 1915, [iv], 40, 349—350).— Whilst making 
experiments on the detection and separation of the elements men- 
tioned above by the method due to Noyes and Bray (A., 1907, ii, 
391) it was found that the reactions for gold and arsenic were 
unsatisfactory, and in some cases those for selenium and tellurium 
were doubtful. The reasons for the difficulties are explained in 
the paper, and it is shown that if the separation of the arsenic as 
double arsenate is left until after the removal of gold, tellurium, 
and selenium, the difficulties will not occur. The filtrate from the 
tellurium when evaporated with nitric acid or bromine contains 
the arsenic and molybdenum in a suitable state of oxidation, and 
the arsenic can then be precipitated with “magnesia mixture.” 
The filtrate from the magnesium ammonium arsenate is then 
treated with zinc, and a soluble thiocyanate, when red molybdenum 
thiocyanate is precipitated. The use of oxalic acid in the precipi- 
tation of gold may also be substituted by that of hydrogen per- 
oxide. J. F. S. 


The Detection of Benzene in Organs and its Distribution 
in the Organism. Grore Joacnimoctu (Biochem. Zeitsch., 1915, 
70, 93—104).—The benzene is distilled off from a mixture of the 
organs with dilute sulphuric acid into carbon tetrachloride. This 
solvent is then separated from the water which distils over, and the 
solution of the benzene in carbon tetrachloride is nitrated. 
The dinitrobenzene formed can be directly weighed for a quanti- 
tative estimation ; for a qualitative test the dinitrobenzene can be 
detected by means of Chavassieu and Morel’s levulose reaction (A., 
1907, ii, 135). It was found that in animals poisoned by benzene, 
the brain and spinal cord contained relatively more of this sub- 
stance than the other organs. S. B. 8. 
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The Detection of Small Amounts of Glycerols and of 
Alcohols and Avids belonging to ths Carb >hy trate Group. 
Joun A. Manpet and Cart Neusere (Biochem. Zeitsch., 915, 71, 
214—-218).—Glycerol is readily oxidised to glycerose by warming 
with .¥-sodium hypechlorite solution (prepared by Raschig’s 
method); the sugar can then be detected by the orcinol reaction. 
The following alcohols give the same colour tests after similar 
treatment: erythritol, adonitol, /-arabitol, d-mannitol, d-sorbitol, 
dulcitol ; also salts of the following acids: d-gluconic acid, d-man- 
nonic acid (lactone), d-galactonic acid; also the following hexoses: 
dextrose, d-mannose, and d-galactose, and d-glucosamine hydro- 
chloride. S. B. 8. 


A Colorimetric Method for the Estimation of Phenols and 
Phenol Derivatives in Urine. Orro Foun and W. Denis (J. Biol. 
Chem., 1915, 22, 305—308).—Uric acid and traces of any protein are 
first precipitated with acid silver lactate and colloidal iron. The 
free phenols in the filtrate are estimated colorimetrically with a 
phosphomolybdic—phosphotungstic acid reagent and sodium car- 
bonate, and the total phenols after boiling with hydrochloric acid. 
The standard phenol solution is standardised by iodometric titra- 
tion. W. D. H. 


The Estimation separately of Phenol and p-Crasol in Urine. 
M. Srecrriep and R. Zimmermann (.3i0chem. Zeitsch., 1915, 79, 
124—-129).—-The authors describe certain modifications in the 
details of their method (A., 1911, ii, 72 and 941), and now give 
the method in its final form. S. B. S. 


A Qualitative (Reduction) Test for Sugar in Normal Human 
Urioe. Orro Foun (J. Biol. Chem., 1915, 22, 327 —329).—Normal 
urine is sugar-free so far as the usual tests go, but traces are 
nevertheless present. In the test proposed a very sensitive alkaline 
copper solution is used; another consideration is the fact that in 
presence of copper, alkaline picrate solutions are not reduced by 
sugar; thus creatinine can be removed by picric acid before the 
sugar test is applied. The copper solution contains crystallised 
copper sulphate and glycerol, and is mixed immediately before use 
with a solution of anhydrous potassium carbonate. On boiling this 
with creatinine-free urine, positive results were obtained in one 
hundred cases with normal people (students). W. D. H. 


Estimation of Sugar by Reduction of Copper Solutions 
Raym. vAN Metckeseke (Chem. Weekblad, 1915, 12, 823—826).— 
The author finds that in the estimation of sugars more accurate 
results are obtained by estimating the reduced copper gravimetri- 
cally than those given by the volumetric method. A. J. W. 


“Disturbing Factor in Barfoed’s Test. Wittiam H. WELKER 
(J. Amer. Chem. Soc., 1915, 3'7, 2227—2230).—In an earlier paper 
(A., 1909, ii, 524) it was stated that small quantities of sodium 
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chloride interfere with Barfoed’s test, a greenish-white precipitate 
being produced, instead of the red cuprous oxide. Experiments 
have now been made to determine the concentration of sodium 
chloride which would interfere with the test in dextrose solutions 
of various concentrations, and the results are tabulated. If Bar- 
foed’s reagent is treated with solution of sodium chloride at the 
ordinary temperature, a precipitate is produced if the concentration 
. of the salt is 0°32%, but not if the concentration is as low as 0°16%. 
The presence of dextrose at the ordinary temperature causes the 
production of opalescent, colloidal solutions. The greenish-white 
precipitate formed on heating such solutions contains copper, 
sodium, chlorine, and the acetic acid radicle; its percentage com- 
position has not been determined. E. G. 


A Criticism of the Bang and Lewis-Benedict Methods for 
the Estimation of Blood-sugar with Suggestions for the 
Modification of the Latter Method. R.G. Pearce (J. Biol. Chem., 
1915, 22, 525—-533).—-Bang’s method was found unsatisfactory in 
many particulars, and modifications are suggested to improve it. 
The Lewis-Benedict method was found to be excellent; to avoid 
boiling and consequent loss, heating under pressure in the auto- 
clave is recommended. W. D. H. 


Estimation of Raffinose by Hnzymotic Hydrolysis. C. 8. 
Hupson and T. 8. Harpine (J. Amer. Chem. Soc., 1915, 37, 
2193—2198).—It has been shown by Hudson (A., 1914, i, 1147) 
that from top-fermentation yeast an extract can be prepared con- 
taining invertase, but no melibiase, and from bottom yeast an 
extract containing both enzymes. The former extract hydrolyses 
raflinose with production of melibiose and levulose, whilst the latter 
extract converts it into galactose, dextrose, and levulose. A method 
based on these facts has been devised for estimating raffinose. 

For the analysis of a mixture of raffinose and sucrose the solution 
is first treated with top-yeast solution, and left until the rotation 
becomes constant. At this stage all the sucrose has been inverted, 
and all-the raffinose hydrolysed to melibiose and levulose. Bottom- 
yeast extract is now added to the solution, the rotation is deter- 
mined immediately afterwards, and the solution is then left at the 
ordinary temperature and the rotation measured from day to day. 
A change of rotation in the levo-direction indicates the hydrolysis 
of melibiese. In a 20 cm. tube a solution containing 1 gram of 
melibiose per 100 c.c. will change its rotation during hydrolysis to 
the extent of 418° Ventzke, whence each degree indicates 0°239 
gram of melibiose per 100 c.c., corresponding with 0°352 gram 
of anhydrous raffinose. The percentage of raffinose may thus be 
estimated. 

The method has been applied to the estimation of raffinose in 
admixture with sucrose, sucrose and dextrose, levulose, invert- 
sugar, lactose, maltose, cellose, and trehalose, and in all cases 
satisfactory results were obtained. E. G. 
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The Colour Reactions of Trioses and Methylglyoxal. Car. 
NevuBerG (Biochem. Zeitsch., 1915, 71, 150—157).—Glyceraldehyde 
and dihydroxyacetone can be distinguished from one another in 
that only the latter yields a positive phloroglucinol reaction. Both 
give a positive orcinol reaction. Glyceraldehyde can be distin- 
guished from the pentoses and glycuronic acid in that it does not 
give the phloroglucino] reaction. Dihydroxyacetone, but not 
glyceraldehyde, gives the resorcinol reaction. Methylglyoxal 
behaves in quite a different manner. It yields neither the orcinol 
nor phloroglucinol reactions, and its reaction with resorcinol is not 
typical ; on the other hand, it gives with sodium nitroprusside and 
alkali or organic bases (secondary amines) a bright red colour, 
which is changed to a violet colour by acetic acid. This reaction is 
quite different from that given by glyceraldehyde and dihydroxy- 
acetone. S. B. S. 


The Estimation of Lactic Acid in the Presence of Pyruvic 
Acid. Lupwia Czapsxi (Biochem. Zeitsch., 1915, 71, 167—168).— 
In the method given by Embden and Oppenheimer (A., 1913, i, 
1275) sodium hydrogen sulphite is added to the aqueous solution of 
the acids, and the mixture is then extracted with ether. It is now 
shown that the amount of the hydrogen sulphite employed by 
Embden and Oppenheimer is insufficient to prevent extraction by 
the ether of pyruvic acid; this amount should be doubled. Atten- 
tion is called to the similarity of the zinc salts of pyruvic and 
racemic acids, which are liable to be mistaken for one another. 

S. B. 8. 


The Estimation of Lactic Acid in Urine. J. ScHNneyer 
(Biochem. Zeitsch., 1915, ‘70, 294—298).—Meissner’s method (this 
vol., ii, 187) of treating the lactic acid with sulphuric acid and 
measuring the carbon monoxide evolved was applied to the estima- 
tion of this acid in urine. Oxalic acid must be first separated by 
calcium chloride; the urine is then concentrated to a syrup, acidi- 
fied with phosphoric acid, and then mixed with plaster of Paris. 
From the powder thus obtained the lactic acid is extracted by ether. 

S. B. S. 


Titration of Tartaric Acid with Permanganate. ReEGINALp 8. 
Dean (Chem. News, 1915, 112, 154—155).—Tartaric acid may be 
titrated with permanganate by the following method: The solution 
of tartrates is acidified with 3 c.c. of nitric acid, and titrated to a 
permanent pink. The solution is then neutralised, zinc nitrate is 
added, and the whole is titrated, boiling, with permanganate, 
as in the Volhardt method. Under these conditions the tartaric 
acid is oxidised completely to carbon dioxide and water, and fairly 
accurate results may be obtained. The oxidation in acid solution 
only required about two-thirds of the permanganate which would 
be necessary for the complete oxidation, and some tests indicated 
that the intermediate compound was formic acid, which was further 
oxidised during the second part of the titration in neutral «ye 

G. F. M. 
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Characteristic Reaction of Picric Acid. G. RopiLion (J. 
Pharm. Chim., 1915, [vii], 12, 177—179).—A small quantity of the 
solution to be tested for picric acid is mixed with one-fourth its 
volume of hydrochloric acid, and a few fragments of zinc are added ; 
after a short time the solution is decanted into a test-tube, mixed 
with ten drops of hydrogen peroxide, and ammonia is poured on to 
the surface of the mixture. A coloured zone appears at the junc- 
tion of the two liquids if picric acid was present in the original 
solution ; the upper part of this zone has a bluish-violet coloration, 
and the lower a reddish-violet. The bluish-violet colour is charac- 
teristic of picric acid. In testing urine, beer, etc., for picric acid, 
the liquid should be acidified with hydrochloric acid, extracted with 
ether, the ethereal extract evaporated, and the residue thus 
obtained used for the test. W. P. S. 


Detection of Picric Acid in Urine. P. Grétor (J. Pharm. Chim., 
1915, [vii], 12, 209—215).—One hundred c.c. of the urine are 
treated with 10 c.c. of normal lead acetate solution, the mixture 
is filtered, excess of lead is removed as sulphate from the filtrate, 
and the solution then extracted with ether; the ethereal solution 
dyes wool yellow or orange, according to the proportion of picramic 
acid present. The residue obtained on evaporating the ethereal 
solution is boiled for a few minutes with the addition of 33% sul- 
phuric acid to oxidise the picramic acid, the mixture then neutral- 
ised, and the usual tests for picric acid are applied. Alternatively, 
the residue from the ethereal solution may be dissolved in 3 c.c. 
of hydrochloric acid, and the solution heated gently after the 
addition of a small piece of tin; a colourless solution is obtained, 
which develops a blue coloration when diluted with twenty times 
its volume of water. The appearance of the blue colour may be 
hastened by the addition of a drop of ferric chloride solution. If 
the reduced solution is extracted with ether, the ethereal solution 
exhibits a blue coloration after exposure to air. In most cases the 
urine may be acidified with hydrochloric acid, extracted with ether, 
and the ethereal solution tested with a thread of wool, but it must 
be noted that biliary pigments also colour the wool yellow; this 
colour is removed by washing with soap and water, whilst the 
yellow-orange colour of wool dyed with picric and picramic acids 
is permanent. W. FP. &. 


Estimation of Lecithin in Small Amounts of Blood. W. R. 
Buoor (J. Biol. Chem., 1915, 22, 133—144).—The method which 
is described with full details consists in the extraction of the phos- 
phatides from blood or serum with warm alcohol-ether, and the 
estimation of their amount by precipitation of the phosphoric acid 
after ashing as the silver salt, or the silver ammonium salt. The 
phosphate is precipitated by silver nitrate in faintly alkaline solu- 
tion in the presence of ammonium salts, and the amount of the 
precipitation measured by the nephelometer. The method has an 
accuracy of about 2%. W. D. H. 
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Estimation of Volatile Esters in Citrus Oils and Extracts. 
Atan R. Avsricut and Cartes O. Youne (J. Amer. Chem. Soc., 
1915, 37, 2382—-2387).—The following method has been devised 
for the estimation of esters in citrus oils. A sample of about 
100 c.c. is taken, and the terpenes are removed by distillation under 
2—5 mm. pressure. The residual oil is distilled in a current of 
steam, the aldehydes in the distillate are converted into their semi- 
carbazones, and the esters are then estimated by hydrolysis with 
potassium hydroxide in presence of the semicarbazones. In the 
examination of extracts, the readily volatile matter is removed by 
distillation and treated in the same way as the product obtained 
by distillation in steam in the case of the oils. E. G. 


Estimation of Tbhiophen in Benzene. V. Pao.ini and B. 
StLBeRMANN (Atti R. Accad. Lincei, 1915, [v], 24. ii, 206—210).— 
Dimroth (A., 1902, i, 656) found that the mercury-halogen residue, 
*HgX, of aromatic mercury compounds is readily replaceable by 
a halogen atom. In accord with this observation, when the tetra- 
mercuri-compound obtained by the action of saturated mercuric 
acetate solution on thiophen (compare Paolini, A., 1907, i, 788) is 
converted by means of sodium chloride into the corresponding 
mercurichloride, and the latter compound shaken with a solution 
of iodine in potassium iodide, the changes occurring are expressed 
by the scheme R:Hg-OAc—>R-HgCl—>RI+HgClI. The 
resultant product is not, however, pure tetraiodothiophen, but 
consists of a mixture of the latter with di-icdothiophen. The con- 
clusion is drawn that the action of saturated mercuric acetate solu- 
tion on thiophen yields a mixture of thiophen di- and tetra- 
mercuriacetates in proportions varying with the temperature, con- 
centrations, etc. The conditions have been established for the 
preparation of the pure tetramercuriacetate. 

Tetra-iodothiophen, C,I,8, forms an odourless, tasteless, pale 
yellow, crystalline powder, m. p. 198°, and has the normal mole- 
. cular weight in boiling carbon tetrachloride. 

The following method for the estimation of thiophen in benzene 
gives good results. A little more than the calculated quantity of 
mercuric oxide is dissolved in glacial acetic acid, and the liquid 
cooled, mercuric acetate being deposited. The benzene to be tested 
is then added, and the mixture heated on a boiling water-bath 
for about fifteen minutes. The precipitate formed, consisting 
solely of thiophen tetramercuriacetate, is separated from the cold 


liquid, washed several times with ether, dried at 100° and weighed. 
2. we Fe 


Formaldehyde Micro-titration and its Applications in 
Physiology. A. Cirementi (Atti R. Accad. Lincei, 1915, [v], 24, ii, 
51—55).—See this vol., i, 1025. 


The Behaviour of 2:5-Diketopiperazines in Formalin 
Titrations. P. Giaco.ev (Biochem. Zeitsch., 1915, 70, 119—123). 
—The diketopiperazines do not react to Sérensen’s formalin titra- 
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tion. The following substances were investigated: glycine 
anhydride, lactimide, tyrosine anhydride, and _ glycyl-leucine 
anhydride. S. B. S. 


The Diazo-reactions of Histidine and Tyrosine. GinsaBuRo 
Torant (Biochem. J., 1915, 9, 385—392)—Both substances give 
similarly coloured diazo- -compounds ; when reduced by zinc dust, 
that of tyrosine gives a rose-red, that of histidine a golden- -yellow 
coloration ; the latter reaction is ’ specific for this amino-acid among 
protein products, and is most characteristic in solutions stronger 
than | in 20,000, but is recognisable down to 1 in 100,000. The 
tyrosine reaction is not specific, but the original diazo-reaction is 
confined to tyrosine and histidine. The delicacy is 1:10,000, and 
the test is superior to Millon’s, especially in the presence of 
chlorides. The red coloration given by tyrosine and other amino- 
acids in the secondary reaction is destroyed by oxidation, resulting 
in nearly colourless solutions. The yellow due to histidine is a 
little weakened. Using a small amount of diazobenzenesulphonic 
acid sufficient only to couple with the histidine, or applying oxida- 
tion by hydrogen peroxide in conjunction with the reduction, the 
presence of histidine in proteins can be easily detected by the 
colour of the secondary diazo-reaction. W. D. H. 


New Colour Reaction for Papaverine. L. E. Warren (J. 
Amer. Chem. Soc., 1915, 3'7, 2402 —2406).—If papaverine ferricyanide 
is treated with Marquis’ reagent, a blue coloration is produced, 
which changes to violet, green, and finally to brownish-yellow. 
The same effect is obtained if Marquis’ reagent is added to a mix- 
ture of papaverine and potassium ferricyanide. Many other 
oxidising agents can be used instead of potassium ferricyanide, but 
the shades of colour produced vary to some extent with the reagent. 
The test is best carried out by mixing the alkaloid with a small 
quantity of an oxidising agent, such as cerium oxide, phospho- 
molybdic acid, or potassium permanganate, and a few drops of 
sulphuric acid containing a little formaldehyde, and stirring the 
mixture. 

The test was applied to thirty-nine alkaloids, and only one, a 
sanguinaria alkaloid, gave a coloration resembling that furnished 
by papaverine. If, however, selenious acid is used as the oxidising 
agent, the sanguinaria alkaloid yields an intense, purplish-violet 
coloration instead of the blue given by papaverine. 


Gravimetric Assay of Tanning Materials. A. GAWALowskI 
(Zeitsch. anal. Chem., 1915, 54, 403—405).— Fifty grams of oak bark 
are digested for one day in a corked flask with 250 c.c. of alcohol- 
ether mixture (1:2). Ten c.c. are evaporated at 40° in a porce- 
lain dish, the residue is taken up with 50 c.c. of water, and in 
25 c.c. of the filtrate (1 gram) the tannins are precipitated with 
solution of copper acetate. The precipitate is collected on a 
weighed filter, washed, dried in the water-oven, and weighed. As 
the amount of copper contained therein is very variable for various 
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tannins, and not even constant for the same material, the tannins 
cannot be obtained by calculation, but the content in metallic 
copper must be determined by incineration in oxygen and sub- 
sequent heating in hydrogen. The difference equals tannins. In 
accurate analyses, an allowance should be made for hydrogen dis- 
placed by copper. 

In the case of other materials, 15 grams are treated with 150 c.c. 
of the alcohol-ether mixture. When assaying “ extracts,’ 10 grams 
are shaken with 200 c.c. of the solvent, and the analysis is carried 
out as stated above. L. pe K. 


Metbod of Estimating Proteolytic Enzymes. Bice Nepri 
(Boll. Chim. Farm., 1915, 54, 289—297).—In view of the insufficient 
and inaccurate methods given in the Italian and other pharma- 
copeias for the estimation of the activities of preparations of 
pepsin and pancreatin, the author suggests the use of the following 
methods. 

For pepsin, a modification of Fuld and Levison’s method (A., 
1908, ii, 76) is recommended, the solutions required being JW /300- 
hydrochloric acid, 30% sodium chloride solution, and a solution 
containing 1 gram of edestin in 1000 c.c. of W/300-hydrochloric 
acid. Into each of a series of test-tubes, not more than 1 cm. in 
width, are introduced 2 c.c. of the edestin solution, 0°9, 0°8,... 
0 c.c. of NV /300-hydrochloric acid, and 0°1, 0°2, . . . 1°0 cc. of the 
pepsin solution. The tubes are kept at 22—23° for thirty minutes, 
and to each is then added about 1 c.c. 6f the sodium chloride solu- 
tion. The first tube of the series, in which no turbidity appears, 
corresponds with complete digestion of the edestin. If-this occurs 
with 0°5 c.c. of a 0°1% solution of pepsin, 0°0005 gram of the latter 
is sufficient to digest 2 mg. of edestin, and the activity of the 
pepsin will be 2/0°0005=4000 units. The hydrochloric acid and 
the pepsin solution should be added to the tubes in the same 
order. 

In the case of pancreatin, a modified form of Gross’s method 
(A., 1908, i, 234) is employed.. One gram of pure casein is dis- 
solved in the hot in 1 litre of 0°1% sodium carbonate solution, 
and 10 c.c. of chloroform subsequently added. Increasing quanti- 
ties of the enzyme solution are then added to a series of tubes, 
each containing 10 c.c. of the casein solution, the volumes equalised 
by addition of water, and the tubes kept at 40° for fifteen minutes. 
To each tube is then added 1 c.c. of a solution of 5 c.c. of acetic 
acid in 50 c.c. of water and 45 c.c. of 95% alcohol. If 0°4 c.c. of 
a. 0:1% pancreatin solution is just able to digest 10 c.c. of the 
casein’ solution, the activity of the pancreatin is expressed as 
10/0°0004= 25,000 units, 1 gram of the pancreatin being capable 
of digesting 25 grams of casein. yer H. P. 


General and Physical Chemistry. 


Theory of Solutions. The Influence of Change of Volume 
on Specific Refraction in Mixtures of Liquids. Joun Hotmes 
(T., 1915, 107, 1471—1477. Compare T., 1913, 103, 2165).— 
Further evidence is advanced in support of the view that devia- 
tions from additive relations in the refractive indices of binary 
liquid mixtures follow closely the corresponding changes in volume. 
For mixtures of methyl alcohol and water and of n-propyl alcohol 
and water, the ratio of the percentage change in volume to the 
difference between the observed and calculated refractive indices 
is very nearly constant, varying only from 290 to 300. The data 
for mixtures of ethyl iodide and ethyl acetate, benzene and acetic 
acid, carbon disulphide and acetone, also show that the above ratio 
is fairly constant, the mean value being 140. These three pairs 
of liquids exhibit expansion on mixing, whereas contraction takes 
place in the two alcohol water mixtures. 

By application of the method described in previous papers, it is 
shown that the changes in volume and refractive index give values 
for the relative complexities of the several liquids which are 
identical with those recorded previously. H. M. D. 


Refractive and Dispersive Power of Silicon in Organic 
Silicon Compounds. Artur Byepin (Zeitsch. physikal. Chem., 
1915, 90, 243—-252).—The refractive indices of a large number of 
silico-organic derivatives have been determined at temperatures 
between 15°5° and 25°7°, using a large Pulfrich refractometer. 
Density determinations have been made for the same substances 
at 10°, 20°, and 30°. The refractive indices were measured for 
the wave-lengths of the C, F, and G hydrogen lines and the VD 
sodium line. The following silico-hydrocarbons were measured: 
tetramethylsilicane, trimethylethylsilicane, —_ trimethyl-n-propyl- 
silicane, dimethyldiethylsilicane, trimethyl-n-butylsilicane, dimethyl- 
ethyl-n-propylsilicane, trimethylésoamylsilicane, dimethylethylrso- 
butylsilicane, tetraethylsilicane, triethyl-v-propylsilicane, triethyl- 
n-butylsilicane, _triethylisobutylsilicane, _ triethylésoamylsilicane, 
hexamethylsilicoethane, cyclopentyldimethylsilicane, _ phenyltri- 
methylsilicane, phenyldimethylethylsilicane, benzyltrimethylsilicane, 
and phenyltriethylsilicane. The value of the atomic refraction of 
silicon calculated from these compounds varies between 7°03 and 
8°04 for the red hydrogen line, the lowest values being obtained 
from tetramethyl- and tetraethyl-silicane. The following alkyl and 
aryl silicon chlorides were also measured: trichloroethylsilicane, 
trichloro-n-propylsilicane, trichloro-n-butylsilicane, trichlorophenyl- 
silicane, _ benzyltrichlorosilicane, _ethyl-”-propyldichlorosilicane, 
dichloroethylisobutylsilicane, and dichlorocyclopentylsilicane. In 
the case of these compounds, a much lower atomic refraction was 
obtained for silicon (5°59—5°99) for the red hydrogen line. A 


VOL. CVIII. ii. 50 


ii. 810 ABSTRACTS OF CHEMICAL PAPERS. 


comparison of the molecular refractions of the silicon compounds 
with corresponding carbon compounds is made, and it is shown that 
the replacement of a carbon atom by silicon raises the molecular 
refraction by about 5 units (5°00—5'30 for the D line). The atomic 
refraction of silicon is also calculated from the results of Martin 
(T., 1914, 105, 2836, 2860), and a value obtained which varies 
between 3°76 and 7°02, the former value being obtained from the 
compound Si,Cl(OEt); and the latter from Si,Cl,. J. F. 8. 


The Effect of the Electric Field on Spectral Lines. VI. 
Polarisation and Intensification of a Series. J. Srark 
(Ann. Physik., 1915, [iv], 48, 210—235. Compare this vol., ii, 498). 

It has been found that the third subordinate series of lithium 
lines is intensified and polarised when the centres of emission are 
subjected to the action of a strong electrical field. In the arrange- 
ment of apparatus employed in these experiments, the canal rays 
from an oxygen discharge tube were made to impinge upon an 
auxiliary electrode covered with lithium chloride. This auxiliary 
electrode was placed behind the cathode and was connected with 
the positive pole of the battery, whilst the cathode was connected 
up with the negative pole. In these circumstances, the canal rays 
are retarded, whilst the positive lithium ions which are generated 
between the electrodes of the stationary field are directed towards 
the cathode. 

The fact that the lithium lines of the third subordinate series 
are intensified so greatly under the influence of an electric field, 
and that the lines obtained under these conditions are polarised, is 
considered to show that the electronic vibrations which give rise 
to this series of lines are parallel to the principal electric axis of 
the atom. 

The new series of helium lines, recently described by Koch (this 
vol., ii, 713), is supposed to be of the same type as the lithium 


series which has been examined in detail by the author. 
H. M. D. 


The Infra-red Emission Spectrum of the Mercury Arc. J. C. 
McLennan and Raymonp C. Dearie (Phil. Mag., 1915, [vi], 30, 
683—695).—The infra-red region of the mercury spectrum has been 
examined by the use of a Rubens thermopile in combination with 
a Paschen galvanometer. The results show the existence of 
thirteen lines between A=1'00n and A=3-02p. Considerable 
differences are found when these are compared with the lines 
recorded by previous observers. 

The lines A=1°038 yp, A=1°270p, and A=3°02p exhibit differ- 
ences of frequency which are identical with the differences charac- 
teristic of the triplets in the mercury arc spectrum given by 
v=2, p—m, d and v=2, p—m, s. The lines A=1'09p and 1°367 p 
are possibly the third and second members of a similar triplet with 
its first member in the neighbourhood of A=3°70p. 4H. M. D. 

The Absorption Spectra of Mercury, Cadmium, and Zinc 
Vapours. J.C. McLennan and Evan Epwarps (Phil. Mag., 1915, 
[vi], 30, 695—700).—The absorption spectra of the non-luminous 
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vapours of mercury, cadmium, and zinc show strong symmetrically 
spaced bands at A 1849°6, 42288, and A 2139°3, respectively, and 
narrow, sharply defined bands at A 2536-72, A 3260717, and 
d 3075'99, respectively. In addition, the mercury spectrum shows 
a diffuse, complex band at A 2338, for which there are no analogues 
in the cadmium and zinc spectra. The three pairs of correspond- 
ing bands are the first members of series represented by v=1'5, 
S—m, P, or v=2, p,—m, 8. H. M. D. 


The Spectra of Ruthenium, Columbium, and Thulium. Emu. 
Pautson (Physikal. Zeitsch., 1915, 16, 352—354).—To the 548 lines 
in the spectrum of ruthenium which fall into sixty-five groups of 
eighteen lines showing constant differences in frequency (compare 
this vol., ii, 197), the author now adds a further list of ninety-one 
lines which fall into similar groups. The spectrum of columbium 
contains thirty-one more or less complete groups of five lines show- 
ing wave-number differences equal to 720°25, 1027°02, 355°19, and 
303°29, respectively. The thulium spectrum contains seventeen 
pairs of lines with a constant difference in wave-number equal to 
237°00. H. M. D. 


The Electron Theory in Organic Chemistry. N. P. 
McCuetanp (Phil. Mag., 1915, [vi], 30, 665—675. Compare this 
vol., ii, 34).—-In a further discussion of the absorption spectra of 
organic substances on the basis of the atomic model described in 
the previous paper, it is shown that if a molecule contains two 


vibration centres, for which the coefficient of mutual induction is 
small, the absorption bands of the molecule will be the bands of 
the centres superimposed, with little or no change in position. 

It is also shown that the model of the atom is consistent with 
the stereochemical relations exhibited by ethylene compounds of 
the type CR,R,:CR,R,, and that it may be applied to the struc- 
tural formula of benzene. H. M. D. 


The Optical Rotatory Power of Derivatives of Succinic 
Acid in Aqueous Solutions of Inorganic Salts. III. Grorcr 
Witiiam Cioveu (T., 1915, 107, 1509—1519).—-In continuation 
of previous work (T., 1914, 105, 49; 1915, 107, 96), the influence 
of hydrogen chloride, sodium hydroxide, sodium chloride, and 
barium bromide on the rotatory power of /-aspartic acid and of 
/-asparagine in aqueous solution at various temperatures, and for 
sodium yellow, mercury green, and mercury violet light, has been 
examined; in the case of /-asparagine, the effect of potassium 
nitrate, iodide, bromide, and chloride, and of ammonium 
chloride and barium chloride, has also been ascertained. The 
results are closely analogous in the two cases; thus, hydrogen 
chloride, sodium chloride, and barium bromide raised the rotation, 
whilst sodium hydroxide depressed it. Change of temperature 
affects, in a very similar manner, the rotation of both active com- 
pounds in all the solvents employed. The relative effects, on the 
whole, correspond closely with those observed by Stubbs for malic 
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acid (T., 1911, 99, 2265), Patterson and Anderson for ethyl 
tartrate (T., 1912, 101, 1833), and the author for tartaric acid 
(loc. cit.). The fact that the changes in the rotatory power of 
asparagine and aspartic acid are in many respects analogous to 
those of malic and tartaric acids appears to render a similar ex- 
planation necessary in the two cases. The author considers that 
the influence of inorganic salts on the rotation of aqueous solutions 
of amino- and hydroxy-derivatives of succinic acid are not due to 
physical alterations in the molecules of the active compounds, but 
are to be ascribed to causes of a more chemical character, probably 
to the formation of compounds in solution. From the regularities 
described, it would appear that /-aspartic acid and /-asparagine 
possess the same relative configuration as /-malic acid, and that 
the conversion of /-asparagine into /-malic acid by nitrous acid is 
unaccompanied by a Walden inversion. T. S. Pa. 


Photochemical Reactions in Mixtures of Ozone and 
Hydrogen. Fritz Weicert and Hans Boum (Zeitsch. physikal. 
Chem., 1915, 90, 189—222).—Mixtures of ozone and dry hydrogen 
containing fwom 2°4% to 92°5% of hydrogen have been sub- 
jeected to the light from a quartz mercury lamp which was fed 
by a current of 6 amperes at 65 volts. The gas was passed in a 
stream along a tube which was of such dimensions that it con- 
tained, in all experiments, sufficient ozone to absorb completely 
the whole of the photochemically active light, particularly that 
with wave-length about 258yu. By means of these experiments 
the catalytic influence of ultraviolet rays on the simultaneous 
ozone decomposition and water formation in the mixtures was care- 
fully studied. By measuring the volume change occasioned by 
illumination, and by analysis of the gas mixture before and after 
illumination, it was shown to be possible to determine the extent 
to which both changes had taken place. It is shown that when 
the gaseous mixture is kept in the dark no reaction of any kind 
takes place between ozone and hydrogen. On illumination, the 
two reactions I, 20,=30, and II, H,+O,=H,0+ 0, occur, and, 
further, the reaction III, 20,+ H,=H,0,+ 20,, cannot be observed 
under the experimental conditions. A consideration of the volume 
changes which occur on illumination shows that with a large excess 
of hydrogen the reaction takes place mainly according to equation 
II, but with larger quantities of ozone equation I represents the 
major portion of the reaction. Equation I is accompanied by an 
increase in volume, whereas equation II is accompanied by a 
decrease. At the point where there is neither contraction nor 
increase in volume, it is shown that of three molecules of ozone 
reacting, two react according to equation I and one according to 
equation II. The photochemical decomposition of ozone in the 
absence of hydrogen is a relatively slow process, but is strongly 
accelerated by even small quantities of hydrogen. With a small 
quantity of hydrogen, the velocity of decomposition of ozone is 
proportional to the ozone concentration, and from 8% hydrogen 
upwards it is independent of the hydrogen concentration. From 
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the departure of the curves from the straight line at the beginning 
and the end, it is shown that with large excess of hydrogen the 
order of the reaction is greater than unity, but with larger ozone 
concentrations it is less than unity. From this it is shown that 
the effect of two simultaneously occurring photochemical reactions 
cannot be regarded as the same as the sum of the two single 
effects. The photochemical water formation is proportional to the 
ozone concentration for low concentrations of ozone, but at higher 
concentrations of ozone it approaches a limiting value, which lies 
higher the higher the partial pressure of the hydrogen. With a 
constant ozone concentration the water formation is approximately 
proportional to the hydrogen concentration. With an excess of 
hydrogen of about one hundred times the quantity required for 
the formation of water according to equation II, the reaction pro- 
ceeds practically entirely according to this equation. J. F. 8. 


Disturbances in Photochemical Gas Reactions. Fritz 
WeicErt (Zeitsch. physikal. Chem., 1915, 90, 223—235. Compare 
preceding abstract).—A theoretical paper in which the various dis- 
turbing factors of photochemical gas reactions are discussed. It is 
shown that in relatively rapid photochemical gas reactions the 
shape of the containing vessel, the conditions under which the 
illumination is effected, diffusion, convection, and the conditions 
affecting the conduction of heat from the reaction vessel are deter- 
minative of the total course of the reaction. This is held to be a 
probable reason for the contradictory results obtained for the same 
reaction. Further, an apparently simple quantitative reaction 
may be due to the compensation of different disturbing effects. It 
is held that “disturbed”’ photochemical gas reactions are more 
frequent than has hitherto been held to be the case, and in all 
probability a revision of these reactions will lead to a new photo- 
kinetic method of representation. The disturbances are due to a 
too rapid course of the reaction, which causes the gas to become 
chemically non-homogeneous. J. F. 8. 


Photochemical Sensitiveness and Photoelectric Con- 
ductivity. M. Voitmer (Zeitsch. Elektrochem., 1915, 21, 113—117). 
—The author has investigated the photoelectric conductivity of 
a large number of substances which are sensitive to light. It is 
shown that in the majority of the cases investigated a photo- 
chemical reaction and a photoelectric conductivity are induced 
simultaneously when the substance in question is submitted to the 
influence of light. The mechanism of the photoelectric con- 
ductivity is shown to consist in a loosening of electrons, which are 
then passed on to neighbouring molecules in much the same way 
as in the Grotthus theory of ionic conductivity. The theory 
advanced brings the two effects, photochemical sensitiveness and 
photoelectric conductivity, into close relationship, and confirms the 
Luther theory that a loosening of electrons is the immediate cause 
of photochemical processes. J. F.S. 
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Velocities of the a-Particles from Thorium Active Deposit. 
A. B. Woop (Phil. Mag., 1915, [vi], 30, 702—710).—A comparison 
has been made of the velocities of the two groups of a-particles 
which are expelled from thorium active deposit. The rays were 
deflected by a magnetic field and the radii of curvature of the 
paths determined by a _ photographic method. Assuming 
1922 x 10° cm. per second as the velocity of the a-particles from 
radium-C, the velocity of the particles from thorium-C, (range 
4°8 cm.) is 1°714x 10° and that of the particles from thorium-C, 
(range 8°6 cm.) 2°060x10® cm. per second. The ratio of these 
velocities is 1:0°832, whereas Geiger’s relation, v'=k‘R, where v 
is the velocity, R the range, and & a constant, gives 1:0°826. In 
view of this divergence, it is suggested that the value 4°8 cm., 
previously accepted as the range of the a-particles from thorium-C;, 
should be increased to 4°95 cm. H. M. D. 


Energy Relations Involved in the Formation of Complex 
Atoms. WinuAm D. Harkins and Ernest D. Witson (Phil. May., 
1915, [vi], 30, 723—734).—If the mass of a body is a function of 
the total energy as represented by Einstein’s equation, M=F/c°, 
in which M is the mass, # the energy, and c the velocity of light, 
the energy liberated in the formation of an atom of helium from 
four of hydrogen is AF=9x 10%(4:00—4°0312 ergs=6°708 x 10" 
cal. The formation of helium in the disintegration of the radio- 
active elements is considered to be connected with the much greater 
stability of the helium atom as compared with four hydrogen atoms 
which this difference in the total energy content indicates. By 
comparison with the above quantity, the changes in total energy 
associated with chemical reactions are extremely small. The heat 
liberated in the formation of a gram molecule of water corresponds 
with a change in mass of 3°18 x 10-9 gram, which is too small to 
be detected by any known method. 

From the fact that 1 gram of radium in equilibrium with its 
products of disintegration down to radium-C liberates heat at the 
rate of 132 cal. per hour, it is calculated that the total heat 
liberated in the transformation of an atom of radium into 
radium-C is equal to 6°6 x 10" cal. or 2°76 x 10" ergs. From this 
the change in mass AM=2°76 x 10/9 x 10=0°0307 gram. This 
represents the change in the mass over and above that which corre- 
sponds with the loss of the helium atom. The difference between 
the atomic weights of radium and lead which is due to this libera- 
tion of energy cannot be much greater than this. 

The question of atomic structure is discussed, and it is shown 
that the atoms of the elements in the first three series of the 
periodic table may be represented, in most cases very closely, as 
combinations of helium atoms or helium atoms plus hydrogen 
atoms. The elements in the even-numbered groups are thus found 
to be built up entirely of helium nuclei. H. M. D. 


Ionic Mobilities in Hydrogen. A. M. Tynpatt (Phil. Mag., 
1915, [vi], 30, 743—744).—Previous measurements (ibid., 1910, [vi], 
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19, 453) of the pressure of the electric wind from a discharging 
point showed that this was very small in pure hydrogen. The 
average mobility of the negative ions deduced from these measure- 
ments was so high as to suggest that the results were spurious. It 
is now considered that the high average mobility is to be attributed 
to the occurrence of free electrons in the gas. H. M. D. 


Electron Theory of the Metals and the Nernst Formula. 
Karu F. Herzrevp (Physikal. Zeitsch., 1915, 16, 354—362).—A 
theoretical paper in which the author discusses Nernst’s formula 
for the difference of potential at the surface of contact of a metal 
and a solution of the corresponding ions in reference to the electron 
theory of the metals. Formule are derived which show the con- 
nexion between the difference of potential (or the polarisation) 
and the number of electrons in the metal. In all probability the 
number of such free electrons is small. H. M. D. 


Reducing Power of Photographic Developers as Measured 
by their Single Potentials. Francis C. Frary and Apoipn H. 
Nretz (J. Amer. Chem. Soc., 1915, 3'7, 2246—2263).—An account is 
given of experiments made with the object of determining the 
reducing power of photographic developers by measurements of 
their single potentials. The theory of the single potential of a 
developer and the conditions which retard the attainment of 
equilibrium in measurements of such potentials are discussed. The 
absolute or relative reducing power of developers seems to be only 


directly determinable by the calculation of the partial pressure of 
hydrogen to which the developer is equivalent. The results of the 
experiments show that the relative reducing powers of quinol, 
metol-quinol, amidol, and thiocarbamide are 1°0:2°7:36°0:53°3. 
It is shown that these results appear quite reasonable from the 
photographic point of view. E. G. 


Hydrogen Potentials of Sodium Hydroxide Solutions and 
the Dissociation Constant of Water. Francis C. Frary and 
Apoupu H. Nrerz (J. Amer. Chem. Soc., 1915, 3'7, 2263—2268).—In 
connexion with the authors’ work on the single potential of photo- 
graphic developers (preceding abstract), a knowledge of the 
hydrogen potential of sodium hydroxide solutions was required. 
Lorenz and Mohn (A., 1907, ii, 838) have made a few measure- 
ments of this constant, but their values do not cover a sufficient 
range. Further determinations have therefore been made at 25° 
with the use of a normal calomel electrode and a saturated solu- 
tion of potassium chloride as the intermediate liquid. It is shown 
that from the results obtained the hydrogen ion concentration in 
sodium hydroxide solutions can be calculated from the formula 
E,, (the potential on the hydrogen scale) =0°05909 log 1/c’, where 
ec’ is the hydrogen ion concentration in the sodium hydroxide solu- 
tion at 25°. In order to convert these values into the correspond- 
ing concentrations of the hydroxy] ion, it is only necessary to know 
the dissociation constant of water, f,, in presence of sodium 
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hydroxide. By means of the results of the hydrogen potential 
determinations, the value 1°76 x 10-™ was obtained for k, at 25°. 


E. G. 


Hydrolysis of Sodium Carbonate in Solution. Francis C. 
Frary and Apotpn H. Nierz (J. Amer. Chem. Soc., 1915, 37, 
2268—2273).—In a study of the reactions between sodium 
carbonate and certain photographic developers (preceding 
abstracts), a knowledge of the hydrolysis constant, 

K =|NaOH}{[NaHCO,}/[Na,CO,], 

was required. Experiments have therefore been carried out on 
the hydrolysis of sodium carbonate in solutions of various concen- 
trations at 25°, and the results are shown to be in satisfactory 
agreement with those obtained by Auerbach and Pick (A., 1911, 
ii, 1078). Assuming the dissociation constant of water in presence 
of sodium hydroxide to be 1°76 x 10-' at 25° (/oc. cit.), the value 
of k,=[HCO,'][0H’]/[CO,”] is found to be 28 x 10-5, as compared 
with 19x 10-5 obtained by Auerbach and Pick. E. G. 


Electromotive Forces in Alcohol. VII. Concentration Cells 
with Calomel Blectrodes. Epcar Newsery (T., 1915, 107, 
1520—1526. Compare this vol., ii, 509)—-Measurements have been 
made of the #.M.F. of concentration cells in which the potentials 
of mercury in the aqueous and alcoholic solutions of sodium 
chloride used in the previous work were directly compared with 
each other. The results obtained with the alcoholic solutions are 
in good agreement with the values calculated from Nernst’s equa- 
tion showing that the potential of the calomel electrode in alcoholic 
sodium chloride solutions varies according to the same laws which 
govern the variation in dilute aqueous solutions. 

It is shown that the capillary .electrometer gives trustworthy 
values for the absolute potential of mercury in concentrated 
aqueous and in alcoholic solutions, but that the dropping electrode 
can only be used with dilute aqueous solutions of certain salts. 
The absolute potentials of mercury in saturated solutions of sodium 
chloride in water and in ethyl alcohol at 25° are almost identical 
and equal to 0°483 volt. By making use of this value, the absolute 
potential of the hydrogen electrode in a NV /10-solution of hydro- 
chloric acid and in dry alcohol at 25° is found to be 0°299 volt. 

H. M. D. 


The Electromotive Force of Movement. Sr. Procopiv 
(Compt. rend., 1915, 161, 492—494).—The author has studied the 
production of electromotive force by the movement of an electrode, 
solid or liquid, in a liquid, water or an electrolyte. If the liquid 
in which the electrodes are placed is distilled water, an 2.M.F. is 
produced, and those metals which have an osmotic pressure of 
solution less than that of hydrogen become negative, whilst those 
metals which have an osmotic pressure greater than that of 
hydrogen become positive. The results obtained can be expressed 
by the equation e=k log y9.¢,/¢:, where =0°005, ¢, is the osmotic 
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pressure of the metal, and c, is the osmotic pressure of hydrogen. 
In acids, the electromotive force of movement follows the same 
continuous series of the osmotic pressures of the metals, but the 
results do not obey quantitatively the logarithmic law given. If 
the cation hydrogen is replaced by potassium, using a solution of 
potassium hydroxide, all the metals become negative by movement. 
When the solution possesses the same cation as the electrode, the 
metal always becomes positive by movement, the metals arranging 
themselves according to their osmotic pressures. The concentration 
of the solution has no appreciable influence on the results. 


W. G. 


Decomposition Voltages of Molten Alkali Hydroxides. 
BerNHARD NeuMANN and Einar Bereve (Zeitsch. Elektrochem., 1915, 
21, 143—152).—The decomposition voltage of molten sodium 
hydroxide, potassium hydroxide, sodium hydroxide to which 2% of 
peroxide has been added, and a molecular mixture of sodium and 
potassium hydroxides have been measured in the presence of air 
and in a nitrogen atmosphere at 180° to 640°. In the case of 
sodium hydroxide, it is shown that the decomposition voltage 
decreases from 2°38 volts at 180° to 1°32 volts at 640°. The values 
obtained with potassium hydroxide were lower than those obtained 
for sodium hydroxide at the same temperature. This fact is not 
in accordance with the position of the two elements in the potential 
series, and is explained by the absorption of oxygen with the 
formation of peroxide, which acts as a depolariser. When the 
experiments were repeated in an atmosphere of nitrogen, values 
were obtained which are higher than those for sodium hydroxide, 
and decrease from 2°4 volts at 200° to 1°8 at 550°. ‘The tempera- 
ture-coefficient for sodium hydroxide is found to be 2°95 x 10-8, and 
3°05 x 10-8 for potassium hydroxide at temperatures above 335°; 
the value below this temperature is less, for reasons which are con- 
sidered in the paper. Attempts to measure the decomposition 
voltage of lithium hydroxide failed to give a value for Li| LiOH, 
but gave figures approximating to that of the water decomposition. 
Several experiments were carried out with the object of determin- 
ing directly the potential of sodium and potassium. The follow- 
ing electrolytic cells were measured: Na|NaOH(fused)|Ni; 
K|KOH(fused)|Ni. The value Nilalkali being known, the 
values Na|NaOH and K|KOH, respectively, were calculated. 
Na| NaOH |Ni=1°4 volts, whence Na| NaOH=2°0 volts at about 
320°; K|KOH|Ni=1°76 volts, whence K| KOH=2°36 volts at 
about 320°. Finally, the cell Na|NaOH(fused) | KOH(fused) | K 
was measured, and found to have a value fluctuating between 0°34 
and 0°38 volt. J. F. S. 


Decomposition Voltages of Molten Alkali Haloids and 
Alkaline Earth Ohlorides. Brernnarp Neumann and ErNar 
Bereve (Zeitsch. Elektrochem., 1915, 21, 152—160).—The decom- 
position voltage of molten lithium chloride, sodium chloride, 
potassium chloride, sodium carbonate, calcium chloride, strontium 
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chloride, barium chloride, magnesium chloride, mixtures of sodium 
and potassium bromides, sodium and potassium iodides, and sodium 
and potassium sulphates have been determined at a series of tem- 
peratures. The measurements were carried out in carbon crucibles, 
using graphite electrodes. The following values were obtained: 
lithium chloride, 2°62 volts at 630°, temperature-coefficient 
1°35 x 10-8; sodium chloride, 2°6 volts at 835°, ¢#.c. 1°46 10-3; 
potassium chloride, 2°8 volts at 810°; ¢.c. 1°51x10-8; sodium 
bromide, 2°45 volts at 690°, tc. 1°465x10-%; potassium 
bromide, 2°6 volts at 690°, ¢#.c. 1°465x 10-3; sodium iodide, 2°05 
volts at 630°, t.c. 1°48 x 10-%; potassium iodide, 2°2 volts at 630°, 
t.c. 1°48 x 10-8; sodium sulphate, 2°5 volts at 890°, t.c. 2°00 x 10-8; 
potassium sulphate, 2°6 volts at 890°, ¢.c. 2°00x10-%; sodium 
carbonate, 1°3 and 2°1 volts at 770°; calcium chloride, 2°85 volts at 
585°, t.c. 0°685x10-%; strontium chloride, 3°0 volts at 615°, 
t.c. 0°715 x 10-8; and barium chloride, 3°05 volts at 650°. Since 
the decomposition voltage rapidly decreases with increasing 
temperature, it is deduced that the affinity between the elements 
vanishes at the following temperatures: LiCl, 2950°; NaCl, 2640° ; 
KCl, 2720°; NaBr, 2440°; KBr, 2510°; NaI, 1990°; KI, 2120°; 
Na,SO,, 2000°; K,SO,, 2150. Using the temperature-coefficient of 
the decomposition voltage, and calculating the value of the decom- 
position voltage for 18°, and subtracting from this the values of 
the absolute potentials of chlorine (1°33 volts), bromine (0°993 volt), 
and iodine (0°53 volt) in the respective cases, it is shown that the 


absolute potentials of the elements lithium, sodium, and potassium 
are 2°03, 2°44, and 2°60 volts, respectively, at 18°. The results of 
the decomposition voltage determinations are considered theoretic- 
ally from the second law of thermodynamics and from thermal 
changes. J. F. 8. 


Interpretation of the Labile Part of the Theoretical 
Isotherm. G. Bakker (Zeitsch. physikal. Chem., 1915, 90, 
359—380).—A theoretical paper. Stefan and Rayleigh have 
assumed that the thermal or kinetic pressure has the same value 
for a point in a capillary layer as for a point in a homogeneous 
phase of the same density. Van der Waals has made a similar 
assumption with regard to the entropy. In the present paper, the 
thermal or kinetic pressure of a point in the capillary layer is 
given by the formula © = p+ ap’, in which p is the density and p 
the pressure in the phase concerned. In this way, each point of 
the capillary layer corresponds with a definite homogeneous phase 
of the theoretical isotherm. If the mean pressure in the hori- 
zontal direction of a capillary layer is expressed by pr and in 
a vertical direction by py, and if now the limits of capillarity are 
so chosen that the mean density p is the arithmetic mean of the 
densities of the limiting phases of the capillary layer p, and p,, then 
the equation 7dy=de + p,dv is obtained as the energy differential 
equation, in which v=2v,v,/(v,;+ 2) represents the specific volume 
of the capillary layer. Hence the energy differential equation has 
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the same form for a capillary layer as for a homogeneous phase. 
It is shown that p, has the same value as the pressure in a homo- 
geneous labile phase, for which the thermodynamic potential, p, 
has the same value as for the homogeneous phases which bound the 
capillary layer. This statement is applicable to a curved capillary 
layer. Using the same symbols, but adding the index 3 to repre- 
sent the theoretical labile phase, the equations , _Ldn= de +p,dv 
and 7'dyn,;=de,+ psdvs hold simultaneously, and p*=p, and p=py. 
For a homogeneous phase, (du/dp),=v, hence (dps/dps);=%3, and 
consequently (dy/dp,),=v. Therefore the conclusion may be 
drawn that v=v;. <A capillary layer which lies, for example, 
between the homogeneous phases which occur at the maximum 
and minimum of the theoretical isotherm, and consequently is 
in equilibrium with these phases, must have the same values as 
these phases for its pressure, density, thermodynamic potential, 
entropy, and all other thermodynamic quantities. This is all ex- 
pressed by the statement that the capillary layer between the two 
homogeneous phases liquid and vapour can be regarded as repre- 
sentative of the labile phase, which must have the same thermo- 
dynamic potential as the capillary layer. 

From this the following interpretation of the theoretical iso- 
therm is drawn. If in the diagram of the isothermal curves for 
each curved capillary layer the points representing the pressure, 
pr, and the specific volume are plotted, then these points give the 
labile portion of the theoretical isotherm. The work used in 
vaporisation has been resolved into four partial work quantities, 
two of which are connected with the metastable phase and two 
with the capillary layer. J. F. 8. 


Entropy in Condensed (Solid and Liquid) Substances and 
its Variations during Changes of State. Srerano PaGLini 
(Nuovo Cim., 1915, [vi], 10, ii, 5—33).—A large part of this paper 
has been already published (this vol., ii, 672). Further considera- 
tions lead to the general law that both the values of the entropy 
of the elements in the three states of aggregation, and also their 
variations on change of state, tend to diminish as the atomic 
coefficient increases, that is, as the number of atoms in unit of 
mass diminishes; this law holds for the metals and for the non- 
metals, taken separately. From the fact that such relation is 
obeyed rigorously only by the elements constituting any one group 
of the periodic system, the conclusion is drawn that the entropy 
is influenced also by the chemical character of the element. Thus, 
with equal atomic coefficients, the magnitude of the entropy is 
greater for the alkali metals than for the others, and relatively less 
for the non-metals than for the metals. T. H. P. 


An Electrically Heated Pressure Apparatus for the Investi- 
gation of Melting Points and Transition Phenomena of Salts, 
Mixtures of Salts, Metals, and Alloys. Ernst Janeckr (Zeitsch. 
physikal. Chem., 1915, 90, 257—-264).—A press is described capable 
of working up to pressures of 30,000 kilograms, which by means of 
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a lower cylinder with narrow holes bored vertically in it forces a 
molten solid out of the pressure chamber and so causes a sudden 
drop in pressure. The sudden drop in pressure is indicative of the 
melting of the solid. The press is heated by a chromium nickel- 
wound asbestos electric furnace, and the temperatures are recorded 
by a copper constantan thermo-element. A pendulum manometer 
for use with the press is described ; this allows a minimum pressure 
of 2°4 kilograms to be read, so that its accuracy may be 1/20%. 
By plotting temperature and pressure readings, /7' curves can be 
obtained, and consequently transition points deduced. J. F. S. 


Determination of the Melting Point of CaSO,,2H,0O, 
BaCl,,2H,O, Na,CO,,H,O, Na,B,O,,5H,O, the Hydrates of CuSO, 
and Carnaillite by Means of an Electrically Heated Pressure 
Apparatus. Ernst Jinecke (Zeitsch. physikal. Chem., 1915, 90, 
265—279. Compare preceding abstract)—Using the electrically 
heated pressure apparatus, the author shows that gypsum melts at 
107°, and is converted into the compound CaSO,,4H,O. This is 
proved by removing the liquid produced by pressure and weighing 
the solid residue, the point at which the change occurs being shown 
by the sudden decrease in the pressure. It is also shown that at 
100° BaCl,,2H,O melts and is converted into BaCl,; Na,CO;,H,O 
melts at 107°, and leaves anhydrous sodium _ carbonate; 
Na,B,O,,5H,O melts and is converted into Na,B,O,,2H,O. The 
latter hydrate was stated to exist by Lescour (Ann. chim. Phys., 


1896, [vii], 9, 543). With copper sulphates the transition points 
of the three well-known hydrates were obtained, and it is shown 
to be probable that a further hydrate, CuSO,,4H,O, also exists. 
Carnallite is shown to melt at 168°, and on applying further 
pressure to the molten salt to remove the mother liquor, pure 
potassium chloride remains behind. J. F. 8. 


Transition Points of AgNO,, NH,NO,, and KNO,. Ernst 
JANECKE (Zeitsch. physikal. Chem., 1915, 90, 280—295. Compare 
preceding abstracts)—The author’s new pressure apparatus has 
been employed to determine the transition points of silver nitrate, 
ammonium nitrate, and potassium nitrate. Results were obtained 
in good agreement with those generally accepted. In the case of 
potassium nitrate, a second transition point is observed at about 
151°, pointing to the existence of a third variety of potassium 
nitrate. J. F. S. 


Transition Phenomena of Isomorphous Mixtures of 
KCl-NaCl and AgCl-NaCl, and Complete Diagrams of Condition 
of these Substances. Ernst Jinecke (Zeitsch. physikal. Chem., 
1915, 90, 296-—312. Compare preceding abstracts).—Pressure- 
temperature curves of the isomorphous mixtures KCl—NaCl and 
AgCl-NaCl have been prepared as the result of pressure experi- 
ments on these mixtures. It has been found possible in this way 
to prepare a complete diagram of condition. The mixtures in- 
vestigated have peculiar points of interest. The binary mixture 
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KCl-NaCl exhibits a minimum melting point, and the mixture 
should theoretically exhibit “unmixing,”’ that is, there should be 
separation of the pure constituents. This phenomenon has been 
observed in binary isomorphous mixtures, but until the present 
work no record has been obtained of the whole course of separa- 
tion curve. In the other case, AgCl-NaCl, where no minimum 
melting point occurs, such separation of the component substances 
has never been observed. The author has been able to show that 
such a separation takes place, and to plot the whole course of the 
separation curve. Consequently, the complete condition diagrams 
of the two binary systems have been now obtained for the first 


time. J. F.S. 


Transition of the Metals Tin, Zinc, Bismuth, Cadmium, 
Copper, Silver, Lead, and Antimony Determined by the New 
Electricaily Heated Pressure Apparatus. Ernst JANECKE 
(Zettsch. physikal. Chem., 1915, 90, 313—339. Compare preceding 
abstracts)—From pressure-temperature curves the author has 
been able to confirm the existence of allotropic forms of the metals 
tin, lead, bismuth, cadmium, copper, lead, and antimony, as found 
by Cohen and his collaborators, and in most cases the transition 
temperatures now found agree with the values of Cohen, although 
some slight differences occur. In the case of silver, for which no 
allotrope has hitherto been recognised, the author shows that a 
transition occurs at from 118—122°. This result is confirmed by 
the results of Hevesy and Wolff for the thermal #.M.F. of a silver 
nickel couple (A., 1910, ii, 574). J. F. §S. 


Application of Cryoscopy to Chemical Analysis. Maurice 
Drapier (Compt. rend., 1915, 161, 461—463).—For a mixture of two 
substances A and B, the analysis consists in taking A as the solvent 
and determining the lowering of the freezing point, and then pre- 
paring artificial mixtures of A and #8 and determining the lower- 
ing of the freezing point for each mixture. From these results by 
suitable successive approximations the exact. proportions of A and 
B in the original mixture can be obtained. 

Where there is a mixture of three or more substances, A, B, 
C .. ., the lowering of the freezing point produced by 7 grams 
in P grams of any foreign solvent not contained in the original 
mixture is determined. Then the freezing point of the mixture is 
determined and expressed as A’, the lowering of the freezing point 
of A. Then if x represents the weight of A in @ grams of the 
mixture, «=MP(k’A—kA’)/k(MA’—100k’), where M is the mole- 
cular weight of A, k/ the cryoscopic constant of A, k the cryo- 
scopic constant of the external solvent, A the observed lowering 
of its freezing point. If 2 is small as compared with P, then the 
formula can be simplified to e=MP(k’A—kA’)/100Kk’. = W. G. 


Method of Determining the Boiling Point of Small 
Quantities of Substance. Victor Arrecuine (Anal. Fis. Quim. 
Argentina, 1915, 3, 133—154).—An account of the application of the 
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author’s method of determining the boiling point of small quanti- 
ties of liquids (determination of the temperature at which the 
tension of the vapour of the substance equals the atmospheric 
pressure) to a number of organic compounds, and a theoretical 
discussion of the limits of accuracy of the method. A. J. W. 


Ebullioscopic Behaviour of Solvents at Different Pressures. 
E. Beckmann and O. Ligscue (Zeitsch. physikal. Chem., 1915, 90, 
129—138. Compare A., 1914, ii, 622; this vol., ui, 144).—A 
theoretical paper in which the error which arises in ebullioscopic 
measurements on the introduction of the solute is discussed. It 
is shown that on adding the solute the height of the liquid is 
increased, and this, although negligible in determinations at atmo- 
spheric pressure, introduces an error in the boiling-point elevation 
in determinations at reduced pressures which theoretically is 
extremely high. Experiment, however, shows that the error never 
rises to the theoretical amount, and it is in consequence shown 
that it is not possible to apply a correction which is sufficiently 
trustworthy to compensate the error. A discussion of the auto- 
matic pressure regulation as effected by the author’s manostat 
(loc. cit.) is entered into, and it is shown that for the range 
700—200 mm. a constant pressure to 0°01 mm. is easily main- 
tained in short experiments (20 mins.) and 0°1 mm. in long ex- 
periments (several hours); this corresponds with temperatures 
constant to 0°001° and 0°01° respectively. In pressure-tempera- 
ture difference determinations, occasionally irregularities are 
observed in consequence of disturbances of the constant ebullition 
relationships. At low pressures, from 150—-100 mm., the un- 
certainty of such determinations increases, on account of the con- 
siderable increase of dp/dt, and probably on account of the 
influence of the relatively heavy layer of vapour over the boiling 


liquid. J.F.8 


Thermal Analysis of Binary Mixtures. Emite Bavup (Bull. 
Soc. chim., 1915, [iv], 17, 329—345).—The author has determined 
the heat of mixing of a number of binary mixtures in an endeavour 
to find some relationship between this value and the properties of 
the two constituents of the mixtures with a view of obtaining a 
ready means of approximately calculating the solubility of a sub- 
stance A in a liquid B by means of his formula (compare A., 1912, 
ii, 1147). The first point examined was the variation of the heat 
of mixing as a function of the relative proportions of the two 
components mixed, using his modification of Biron’s formula to 
calculate Aq (compare A., 1913, ii, 1025). The mixtures examined 
were divisible into three classes : (1) Those the mixing of which is 
accompanied by absorption of heat, which, within the limits 
of experimental error, obey the formula Ag =ke(1- 2) (loc. cit.). 
These mixtures are purely physical, and this holds good when one 
of the constituents is a saturated hydrocarbon or a cyclie hydro- 
carbon of the type C,Hy,. (2) Mixtures during the making of 
which there is absorption of heat, but which do not obey the above 
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law. (3) Mixtures which give rise to a development of heat. 
These last two types of mixtures are accompanied by chemical 
phenomena, depolymerisations or combinations. The same is true 
of certain mixtures which give rise to absorption or development 
of heat according to the proportions of the two constituents. Only 
in the case of class (1) is it possible to arrive at any approximate 
idea as to the solubility of one substance in the other from their 
physical properties. W. G. 


The Heats of Saturation of Some Alkaline Salts. ALberr 
Cotson (Compt. rend., 1915, 161, 458—461).—Using the method 
previously described (this vol., ii, 742), the author has determined 
the molecular heat of formation of saturated solutions for two 
potassium salts and one ammonium salt. For potassium nitrate 
he finds the values —7145 cal. at 13°5° and —6950 cal. at 18°5°; 
for potassium chloride, —4082 cal. at 5°5°, —4001 cal. at 12°5°, 
and —3890 cal. at 17°9°. For dilute solutions of potassium 
chloride the heat of solution is independent of the concentration, 
but varies by 10% for a difference of 15° in temperature. The 
molecular heat of solution for saturated solutions of ammonium 
chloride is —3851 cal. at 14°9° and —3714 cal. at 22°3°. With 
dilute solutions, ammonium chloride behaves in the same way as 
potassium chloride. 

The heats of saturation between 5° and 21° vary by at least 
7%, but the variation with temperature is always less than is the 
case for heats of solution for dilute solutions. WwW. &. 


A Comparative Method for Determining Vapour Densities. 
Puitie Biackxman (T., 1915, 107, 1500).—A short thread of 
mercury is introduced into a straight capillary tube of uniform 
bore and about 100 cm. in length. By means of a very fine 
capillary (about 50 cm. long), small quantities of two different 
liquids are introduced into the wider tube on opposite sides of the 
mercury thread and the ends of the tube are sealed. The tube is 
then heated uniformly at a temperature which is sufficiently high 
to vaporise the two liquids completely, and the relative volumes 
occupied by the two vapours are measured. If /,; and /, are the 
lengths of the two liquid threads, s,; and s, the densities of the 
liquids, v, and v, the volumes occupied by the vapours, and d, and 
d, the densities of the respective vapours, then s,/,/v,d,=89lo/Vody, 
at any rate approximately, and if-d, is known, d, may be calculated 
from this equation. Examples are given which show that the 
method yields satisfactory results. H. M. D. 


The True Specific Volumes and the Number of Molecules 
in Homologous Series of Organic Compounds. W. Herz 
(Zeitsch. Elektrochem., 1915, 21, 457—458. Compare this vol., 
ii, 682)—The author has calculated from the formula 
u=D—1/D+2, in which w is the volume actually occupied by 
the molecules and / the dielectric constant, the volume occupied 
by the molecules. From these figures the true specific volume s 
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and m the number of molecules have been calculated. The latter 
quantity is obtained by means of the formula n=s/(4/3r°x), in 
which the mean radius 1x 10-8 cm. is used. By multiplying » 
by the molecular weight the Avogadro number is obtained. These 
calculations have been made for the following homologous series: 
aliphatic alcohols, ketones, monocarboxylic acids, esters, nitriles, 
primary, secondary, and tertiary amines, and aromatic amines. 
In every case it is shown that the uw, s, D, and nm values decrease 
with increasing molecular weight. The value of the Avogadro 
number varies between 60 x 10°? and 240 x 10”. J. F. 8. 


Adsorption of Alcoholic Solutions by Carbon. Bror 
Gustarson (Zeitsch. Elektrochem., 1915, 21, 459—461).—The 
adsorption of phenol, benzoic acid, and picric acid from alcoholic 
solutions by carbon has been studied. Not only the amount of 
dissolved substance adsorbed by the carbon, but also the amount 
of solvent, are determined and used in the subsequent calculations. 
It is shown that there is no sign of a saturation value, as assumed 
by Schmidt and others; the appearance of this value is due to 
an erroneous method of calculation of the experimental results 
based on the unjustifiable assumption that the volume of the solu- 
tion is constant. In the present experiments, which are only to 
be regarded as of a preliminary nature, it is shown that the w, 
and w,(1—¢) values increase continuously to a minimum and then 
decrease. The adsorption of picric acid is in accordance with the 
Freundlich adsorption formula, even when account is taken of the 
amount of solvent adsorbed by the charcoal. J. F. S. 


An Experiment of J. J. Thomson on the Dissociation of 
Iodine Vapour by the Passage of Electric Sparks. GrrHarprT 
C. Scumipr (Zeitsch. Elektrochem., 1915, 21, 463. Compare Kropp, 
this vol., ii, 677).—It was shown (loc. cit.) that Kropp had failed 
to obtain the large permanent dissociation of iodine vapour 
obtained by Thomson when electric sparks were passed through the 
vapour (A., 1887, 1013). The author now draws attention to the 
fact that Perman (A., 1891, 453) had previously been unable to 
repeat Thomson's experiments. J. F.S. 


Diffusion of Solutions. Mario Torre (Anal. Fis. Quim. 
Argentina, 1915, 3, 5—11).—An investigation of the diffusion of 
solutions of salts of chromium, manganese, iron, nickel, and cobalt. 
The quantity diffused in twenty-four hours was found to be pro- 
portional to the concentration, and for similar concentrations to be 
proportional to the temperature. The values of the molecular 
diffusion, the specific diffusion constant, and the diffusion constants 
of Long and Beilstein are also given. é' A. J. W. 


Preparation of Collodion Dialysers of Graded Permeability. 
Witittam Brown (Biochem. J., 1915, 9, 320).—Two methods for 
preparing collodion dialysers, constant in character but of a wide 
range of permeability, are in use by the author. One consists in 
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steeping air-dried collodion membranes in aqueous alcohol of vary- 
ing strengths, and the other in a process of differential drying 
(compare Walpole, this vol., ii, 549). J.C. W. 


A New Form and Principle of the Dilution Law of 
Electrolytes. G. von Grorcevics (Zeitsch. physikal. Chem., 1915, 
90, 340—358).—A theoretical paper in which it is shown that 
there exists a series of definite relationships between the internal 
friction and the migration velocity of ions on the one hand, and 
the index » of the general dilution law formula, ¢;"/c,=k, on the 
other. The relationships are due to the chemical affinity existing 
between the water and the dissolved electrolyte. This relationship 
does not suffice, however, to explain the different » values, and it 
is shown that the assumption that an attractive force exists between 
the ions even in the most dilute solutions, together with an absorp- 
tion, with water as the absorbent, will explain the course of the 
value, and that this value is determined by these two factors. This 
and the fact that the nm value is quite independent of the number 
of the ions lead to the conclusion that the law of mass action does 
not hold when applied to ionisation in aqueous solution. This 
result is supported by the fact that the electrolytic » value for 
acids and bases approaches unity with increasing dilution. An 
explanation of these facts is obtained if ionisation is regarded as 
the result of two forces, the one holding the ions together and the 
other tending to separate them. The equation representing the 
ionisation in this case would have the simple form ¢;/¢,=k. 
Since this under certain conditions actually represents the ionisa- 
tion, it is necessary to assume that in these circumstances adsorp- 
tion and attractive action of the ions and all other complications 
do not take place. It is shown that the partition of a substance 
between two phases is governed by an analogous formula, 
¢;"/¢eg=k, and that for this also n=1 if no complications enter 
into the reaction, so that the change of the degree of dissociation 
in dilute solutions is to be explained only by absorption and an 
ion attraction. J. F. 8. 


An Hypothesis on the Condition of Dissolved Blectrolytes. 
II. H. C. 8. Snerntace (Zeitsch. physikal. Chem., 1915, 90, 
139—188. Compare this vol., ii, 615)—A theoretical paper in 
which the theory put forward in the previous paper is developed 
for aqueous solutions of electrolytes. It is shown that electrolytes 
in aqueous solution, just as in alcoholic solution, may be divided 
into two groups. The first group includes the strong electrolytes, 
such as potassium chloride, nitric acid, and sodium hydroxide. It 
is shown that it has been proved experimentally that many of the 
properties of these solutions are independent of the concentration 
when it is calculated in mols. Two properties, the electrical con- 
ductivity of all electrolytes and the lowering of the freezing point 
of salts, do not behave in the same way. The change of the 
quantitative expression of these properties with the concentration 
is best explained by the assumption that the degree of dissociation 
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does not change. The proportionality between these factors and 
the concentration only appears below certain concentrations, and 
the limit of concentration for similar substances appears to lie at 
different points for different properties. Thus, for hydrochloric 
acid, in connexion with sucrose inversion at 50°, the limit is at 
0°01 ; for the freezing point lowering the limit lies at 0°2—0°3N. 
It is also shown that the action of electrolytes with a common 
ion is different in cases where the action is attributed solely to this 
ion. The above points are not in keeping with the view of a dis- 
sociation into ions which changes with the concentration, and all 
point to the properties of such electrolytes being due to the entire 
molecules. The additive character of different properties is also 
in accord with this view. In these cases the solutions behave as 
if the molecules are in the same condition at all concentrations 
provided that they are not too concentrated. The application of 
the law of mass action to such solutions is without meaning. It 
is shown that the properties of solutions of electrolytes with a 
common ion are dependent on that part of the molecule which is 
not common to the electrolytes, and that they follow the order of 
the potential series for these elements. In the calculation of the 
properties of solutions of electrolytes, the expression A,/A,4 has 
absolutely no meaning. Concentrated solutions are not so uniform 
in their behaviour, but on the whole their behaviour is in accord 
with the present hypothesis. In some cases the activity (catalytic 
and electrolytic) decreases with increasing concentration, and in 
others (acids and bases) it increases with concentration. The 
activity, howeve~, can always be calculated by the cube-root 
formula. This is clear from the new hypothesis, since this formula 
does not take account of the shift of the equilibrium between 
active and inactive molecules by changes of concentration. It 
assumes that the change of the molecular activity is proportional 


to the mean distance (a 3/c) between the dissolved particles. Three 
assumptions to explain this are put forward and discussed. The 
activity of the molecule is ascribed to an irregular partition of 
electric charges in the molecules. An electron (in the case of 
binary electrolytes) has a definite position in the atomic sphere, 
whereby the atom gains a polarity and becomes active. The forces 
active between the poles are responsible for all the properties of 
solutions of electrolytes. The second group of electrolytes is com- 
posed of most organic acids, and probably organic bases, ammonia, 
sulphuric acid, and similar substances. The properties of solutions 
of these substances can be calculated on the assumption that they 
consist of two types of molecules, the one electrically and catalytic- 
ally active, the other similar to the first kind, but to a less marked 
extent. The first kind are not very different from those of electro- 
lytes of the first group, and consequently the change from one kind 
of molecule to the other is not to be regarded as a dissociation, but 
rather as an activation. Of the two types of molecules in solutions 
of this group of electrolytes, the name “ preactive’’ molecules is 
proposed for the second type. If the electric activity of preactive 
molecules is not too large, the factor A,/A4 gives an approximate 
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measure of the degree of activation (A4=A,). The electric 
activity of the preactive molecules is expressed by A», and the 
catalytic activity by k,(k4=ky). An equilibrium exists between 
the two types of molecules, the position of which shifts with the 
concentration and is determined by the activity constant. There 
is a gradual passage from one group of electrolytes to the other, so 
that the strongest electrolytes of the second group are not very 
different from those of the first group. ‘The two groups are much 
in the same relationship to one another as a gas below the critical 
temperature is to the same gas above the critical temperature. The 
relationship between the activity (electric, catalytic) of a pre- 
active molecule and an active molecule is a characteristic quantity 
which is always larger for a strong electrolyte than for a weak 
electrolyte. Since the electrical and catalytic activity of the active 
molecules of different electrolytes are alike when one and the 
same reaction is considered, it follows that the order of the activity 
constants of the active molecules is the same as that of the pre- 
active molecules. The activity of solutions is made up of the 
sum of two factors; if y is the degree of activation, then 
Ay=yA4+(1—-y)Ap and ky=yA4+(1—-y)k/p. Since the equilibrium 
between the two kinds of molecules is governed by the law of mass 
action, 

(A/a -1)2/(1 —1)(1 = Be/A.a)v = K= (Kel ka —f)2/( = f)(1 = he/Ieg) 
in which k,/ka=f; A,p/A4=r, and XK is the corrected activity 
constant. This formula has been tested on work previously pub- 
lished, and shown to be in accord with fact. J. F.S. 


Chemical Isomerism and Polymorphism. Guiusepre Bruni 
(R. Accad. Sci. Lett. Art. Padova, 1910, 26, 357—360*).—The author 
classifies these phenomena in the following manner. Two modifi- 
cations which, under all the conditions investigated, form a single 
independent component, are polymorphic, whereas when they 
behave as two independent components they are isomeric. 
Isomerism is of two kinds: (1) isomerism of equilibrium or tauto- 
merism, the two modifications then undergoing reciprocal trans- 
formation within the region studied; and (2) isomerism in its 
stricter sense, with which such transformation does not occur. 
The author’s first method for distinguishing between polymorphism 
and isomerism is based on a determination of the freezing point, 
and in many cases is insufficiently sensitive. Theoretically equiva- 
lent to this is the cryohydric or eutectic method, which exhibits 
greater sensitiveness. In general, the two modifications, whether 
polymorphic or isomeric, have different solubilities in a given 
solvent, and, consequently, different eutectic points. In the case 
of polymorphism, only one of such points is stable, and the addition 
of one of the two forms to the eutectic solution of the other cannot 
give points intermediate to or lower than the two eutectic points. 


* A copy of this paper has been sent by Prof. Bruni, along with a letter 
claiming that in this communication he had anticipated N. V. Sidgwick’s 
suggestion of a method for distinguishing tautomeric, isomeric, and polymeric 
from polymorphic substances (T., 1915, 107, 672). 
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Such intermediate or lower points do, however, occur in cases of 
isomerism, and are stable for isomerism in its stricter sense and 


transitory at least for tautomerism. T. H. P. 


Investigations on Ammonia. VII. New Determination of 
the Ammonia Equilibrium at Ordinary Pressure. F. Haber 
and ALFRED Mascnuke (Zeitsch. Elektrochem., i915, 21, 128—130. 
Compare this vol., ii, 418, 419)—-A new series of determinations 
on the equilibrium N,+3H, — 2NH, have been carried out at 
atmospheric pressure and at temperatures from 1100° to 600°. The 
experiments were carried out much in the same way as was 
previously adopted, but without specially refined apparatus. As 
catalysts, iron asbestos and uranium carbide were used. The 
equilibrium was reached from both sides, and the reaction constant 
obtained agreed well with that calculated by means of the formula 
logy) »=13200/4°5717—6°134, which had previously been shown 
to represent this equilibrium at temperatures between 560° and 
975° with varying pressure. The heat of formation at constant 
pressure is calculated from the results of the experiments at 1000° 
and 600°, and shown to be 12,200; in this connexion it is to be 
noted that, using the value 13,200 as in the above equation, calcu- 
lated values are obtained which agree with the experimental values 
of X, within the limits of experimental error. J. F. S. 


Two Gas Reactions. Max Travurz (Zeitsch. Elektrochem., 1915, 
21, 118—122)—For the most part a theoretical paper in which 
it is shown that the expression 


T 
k= Jt ( el. youre. {ane fs . ‘r) 
represents the most general mass-action equation. It is shown 
that in all cases of reactions of the second order the constant x 
has a value of 10° and represents a definite physical constant. 
Measurements of Kiss (Magyar Chemikusok. Lapja, 1913, Evi 7—8) 
on the velocity of reaction between nitric oxide and chlorine have 
led the author to repeat this work, and from the results he is able 
to show that here also, where the reaction is termolecular, the value 


of z is also 10°5, J. F. 8. 


The Transformations and Chemical Equilibrium of Water 
and Solutions of Hydrogen Peroxide Exposed to Ultraviolet 
Light. Apert Tian (Thesis, 9—154).—A full account is given of 
experiments which have been made to ascertain the nature of the 
changes which take place when pure water and dilute aqueous 
solutions of hydrogen peroxide are submitted to the action of ultra- 
violet radiation. With this object in view, measurements have 
been made of the rate of change of the hydrogen peroxide concen- 
tration and of the volume and composition of the gas which is 
evolved. The influence of dissolved oxygen on these changes was 
also examined. Some of the results obtained have been already 
described in previous papers (A., 1911, ii, 35, 452, 564). 
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For the estimation of small quantities of hydrogen peroxide, a 
method has been worked out in which a slight excess of a dilute 
standard solution of potassium permanganate (V/1000 or V/2000) 
is added to the solution under examination, together with man- 
ganous sulphate as catalyst, and the unchanged permanganate is 
then estimated colorimetrically. By this method 0°85 x 10-® gram 
of hydrogen peroxide may be detected in 50 c.c. of solution. The 
sensitiveness of the method is consequently of the same order as 
that in which titanic acid is employed. 

With reference to the photochemical decomposition of hydrogen 
peroxide in dilute aqueous solution, it has been found that the 
velocity increases with increasing frequency of the exciting radia- 
tion. The reaction takes place in accordance with the equation 
for unimolecular reactions, and when thin layers of solution of 
varying concentrations are exposed to the light emitted by a quartz- 
mercury arc lamp, the velocity is proportional to the intensity of 
the incident radiation and not to the absorbed luminous energy. 
This result is attributed to the heterogeneity of the radiation and 
the fact that rays of different wave-length are not absorbed in a 
constant ratio. The temperature-coefficient for the interval 
10—30° is 1°15. The velocity is slightly diminished by the addi- 
tion of small quantities of acids and very considerably increased 
in presence of traces of alkali. There is, however, no obvious con- 
nexion between the velocity and the concentration of the alkali 
as measured by the electrical conductivity of the solutions. The 
reaction between hydrogen peroxide and ozone is accelerated by 
the action of ultraviolet radiation. 

Whereas ultraviolet rays of moderately short wave-length 
(A 2500—3000) are able to bring about the decomposition of 
hydrogen peroxide at a measurable rate, pure water is only decom- 
posed by rays in the extreme ultraviolet (A< 1900). When such 
rays are present in the incident light, the water is decomposed in 
accordance with the reversible equation 2H,O=H,0,+2H and 
hydrogen is set free. The hydrogen peroxide is subsequently de- 
composed according to the equation H,O, —> H,O+0. After the 
lapse of a sufficient interval of time, the hydrogen and oxygen thus 
set free are given off in proportions which correspond very closely 
with those which would be obtained if the water were directly 
decomposed into its elements. 

If the water under investigation contains dissolved oxygen, this 
reacts with the hydrogen set free in the primary photochemical 
decomposition of the water, and thus indirectly increases the rate 
of formation of hydrogen peroxide in that the velocity of the 
reversed reaction H,O,+2H —> 2H,0 is thereby diminished. At 
the same time, the dissolved oxygen is to some extent transformed 
into ozone under the influence of the ultra-violet rays, and the 
ozone formed reacts with the hydrogen peroxide. Special experi- 
ments have shown that ozone has no action on water under these 
conditions. 

In consequence of the above-mentioned secondary reactions, the 
rate at which hydrogen peroxide is formed varies considerably with 
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the conditions of the experiment. These changes have also an 
influence on the limiting concentration of the hydrogen peroxide 
which is attained when the water has been exposed to the ultra- 
violet rays for a sufficient length of time. 

The observations show that conditions favourable to the forma- 
tion of hydrogen peroxide are obtained (1) by the use of a source 
of ultraviolet light which is rich in rays of very short wave-length ; 
(2) by exposing the water to the action of the light in thin layers; 
(3) by eliminating as far as possible the factors which tend to 
bring about the decomposition of the hydrogen peroxide. This 
decomposition may be diminished by the use of pure water and of 
ultraviolet radiation from which the rays of moderate wave-length 
have been cut off. The disturbing influence of ozone may be 
eliminated to a large extent by passing a current of air through 
the solution. 

In agreement with previous observations, it has been found that 
the radiation from high-tension quartz-mercury lamps which have 
been in use for some time is not nearly so rich in short-wave rays 
as the light which is emitted by new lamps of this type or that 
which is obtained from low-tension lamps. 

In a general discussion of the relation between the velocity of 
photochemical reactions and the energy of the exciting radiation, it 
is shown that the frequently assumed proportionality between the 
velocity and the quantity of absorbed monochromatic radiation is 
only to be expected when the photochemical activity and the 
absorption constant vary in such a way that the ratio of these 
quantities remains constant. If the reaction is of the first order 
and Beer’s law expresses the absorption, this condition is satisfied 
and proportionality between the desired effect and the absorbed 
energy may be anticipated. The same relation must obtain for the 
rays of different frequency if the exciting light is not homogeneous. 

H. M. D. 


The Dual Theory of Acid Catalysis. Catalytic Activity of 
Monochloroacetic Acid in Presence of its Salts. Harry 
MeprortH Dawson and CLarence Kenwortny Reiman (T., 1915, 
107, 1426—1437).—According to Arrhenius’s experiments (Zeitsch. 
physikal. Chem., 1890, 5, 1) on the velocity of inversion of sucrose 
under the catalytic influence of acetic and formic acids in presence 
of the corresponding salts, it would appear that the reduction in 
the activity of the acid on the addition of salt is proportional to 
the diminution in the hydrogen ion concentration. These results 
seem to show that the catalytic activity of an acid is determined 
solely by the concentration of the hydrogen ions in the solution. 
They are incompatible with the view that the acid exerts a cata- 
lytic influence both in the ionised and non-ionised condition. 
According to Arrhenius, the velocity of the inversion of sucrose 
by 0°25N acetic acid is reduced to about one-seventieth by the addi- 
tion of 0°25N sodium acetate. Assuming a dual catalytic effect 
and making use of the velocity coefficients derived from observa- 
tions on the rate of isomeric change of acetone in presence of 
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acetic acid, it can be shown that the catalytic activity of 0°25 
acetic acid should not fall below about 28% of the velocity for the 
free acid, even when the sodium salt is added in such quantity as 
to reduce the ionisation to a negligibly small quantity. 

In view of this discrepancy and to test the requirements of the 
dual theory of catalysis in its application to solutions containing 
salts of the catalysing acid, experiments have been made on the 
rate of isomeric change of acetone with monochloroacetic acid as 
catalyst. 

Two series of experiments were made with 0°05 and 0°10¥N acid 
to which varying quantities of the sodium salt were added. The 
observed velocities are in very good agreement with the values 
calculated from the equation v=k,ca+kyc(l—a), in which ky 
and ky are the velocity coefficients for hydrogen ion and the non- 
ionised acid, respectively, c is the concentration of the acid, and a 
its degree of ionisation. The values used for k,, and ky are those 
derived from experiments with the free acid at varying concentra- 
tions. The values of a for solutions containing both acid and salt 
have been calculated from the mass-action equation on the assump- 
tion that the “ionisation constant” of the acid is not affected by 
the presence of the salt. This would seem to be justified by the 
measurements made by Walpole (T., 1914, 105, 2501, 2521) of the 
hydrogen ion concentration in mixtures of acetic acid and sodium 
acetate. 

The results obtained in the experiments are unequivocally in 
favour of-the theory of dual catalytic action as opposed to the 
simple hydrogen ion theory. Whether the difference between these 
and the results obtained by Arrhenius are due to the difference in 
the nature of the reactions employed is a question which cannot 
as yet be definitely settled, but the general body of evidence 
furnished by the results of the systematic investigation of acids is 
not favourable to such a view. H. M. D. 


A New Micro-balance. E. H. Rigsenretp and H. F. M6LtEr 
(Zettsch. Elektrochem., 1915, 21, 131—136).—After a description 
of the various forms of micro-balances which have been put for- 
ward, the authors describe a new form, which they claim to be 
sensitive to 3°3 x 10-§ gram with a maximum load of 5 mg. The 
balance consists of a glass capillary tube as arm, which is fastened 
to a quartz thread supported by a brass fork. The arm is 13 cm. 
long, and is supported and fastened to the quartz thread at a 
point 3 cm. from one end. At the shorter end a small silver 
mirror, made from a quarter of a microscope cover glass, is 
attached, and at the other the pan. A number of different methods 
of supporting the pan are described, the most successful for high 
sensitiveness being a quartz thread fastened at right angles to the 
end of the arm. To this a second quartz thread is hung, and the 
pan attached directly to the second thread. A method of arrest- 
ing the balance is also described. This consists in clamping the 
arm at the pan end between two feathers. Methods of using, 
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calibrating, and controlling the balance are described at length in 
the paper. J. F. 8. 


The Inertoid. An Automatic Apparatus for Chemical 
Operations in an Inert Atmosphere. Ropotro Fritscu (Chem. 
Zeit., 1915, 39, 743).—A form of apparatus is described which the 
author has employed in chemical operations involving the use of 
reagents which are acted on by air or moisture. The apparatus is 


devoid of any novelty to which attention need be directed. 
H. M. D. 


A Simple Apparatus for Filtration under Diminished 
Pressure. James CoLqunoun Irvine (Biochem. J., 1915, 9, 321—322). 
—The tube which is shown in the accompanying figure has been 
designed for use with a filtering funnel 
or a Gooch crucible. It has many 
advantages, among which may be empha- 
sised that small volumes of filtrates may 
be recovered without much loss, and 
washings may easily be removed for test- 
ing. The bulb prevents loss by frothing, 
and the three-way tap makes it unneces- 
sary to stop the pump when emptying 
the tube. For analytical work, a tube 
which holds about 150 c.c. is most suit- 


able. J, C. W. 


Separatiog Apparatus. L. Berriaux 
(Ann. Chim. anal., 1915, 20, 213—214). 
—-The apparatus has the form of a 
double separating funnel, one container 
being placed above the other, and the 
two connected by a short tapped tube; 
taps are also provided at the upper and 
lower ends. After a liquid has been 
shaken with an immiscible solvent in the 
upper container and the mixture allowed 
to separate, the bottom layer is drawn 
off into the lower container, the air having been exhausted 
previously from the latter through a tapped side-tube. Each con- 
tainer is provided with a cold-water jacket, and the whole 
apparatus is suitably mounted on a stand. W. P. 8. 


Lecture Experiments for Demonstrating a Case where the 
Velocity of Reaction Decreases with Increase of Temperature. 
Anton Skrapat (Zeitsch. Elektrochem., 1915, 21, 461—463).—As 
the result of experiments on the Landolt reaction between iodate 
and sulphite, the author has found that if the reaction is allowed 
to take place in the presence of an excess of sulphate the velocity 
of the first stage is decreased so that the temperature-coefficient 
becomes less than unity, whereas it was previously greater than 
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unity. Consequently, the Landolt reaction has a temperature- 
coefficient greater than unity, and the velocity will increase with 
increase of temperature; but the reaction mixture to which sodium 
sulphate is added has a temperature-coefficient less than unity, 
and the velocity therefore decreases with increase of temperature. 
The experimental conditions are given for exhibiting both pro- 
cesses as lecture experiments. 

(a) Temperature-coefficient greater than unity. Two solutions 
are made up: (i) 30 ¢.c. 0°01NV HIO, is made up to 100 c.c., and 
(ii) 30 c.c. 001M NaHSO,+10 c.c. starch solution is made up to 
100 c.c. with distilled water. The two solutions are poured 
simultaneously into a flask, well mixed, and divided into approxi- 
mately equal parts in two flasks. One flask is placed in water at 
30° and the other in water at about 12°. The hot reaction sets in, 
as shown by the blue colour, in five minutes, the cold reaction 
about two minutes later. 

(>) Temperature-coefficient less than unity. Two solutions are 
made up: (i) 10 c.c. of 0°01 N-HIO, are made up to 100 c.c. with 
2N solution of sodium sulphate, and (ii) 10 cc. of O°01M 
NaHSO,+5 c.c. 0'5N KI+10 c.c. starch solution are made up to 
100 ¢.c. with 2 solution of sodium sulphate. The two solutions 
are mixed and divided as in the last case; the cne is placed in 
water at 30° and the other in water at 12°. The cold solution 
becomes blue in about fifteen minutes, and the other several 
minutes later. It is to be noted that the cold solution is super- 
saturated with regard to Glauber’s salt, but generally there is no 
crystallisation during the experiment. J. F. 8. 


Inorganic Chemistry. 


The Density of Argon. H. Scnutrze (Ann. Physik., 1915, liv] 
48, 269—272)—Measurements of the density of argon, which 
according to spectroscopic tests was quite pure, gave a mean value 
of 0°00178376 gram for the weight of 1 c.c. at 0° and 760 mm. By 
making use of the compressibility coefficient found in a previous 
investigation, the ratio of the molecular weight of argon to that 
of oxygen under zero pressure is derived. This number gives 
39°945 for the atomic weight of argon, as compared with 39°91 
found by Ramsay and Travers and 39°88 by Watson. H. M. D. 


Alkali Hypochlorites as Disinfectants. Pirrre Brereav (J. 
Pharm. Chim., 1915, [vii], 12, 248—249)—When an alkali hypo- 
chlorite solution is diluted with a large volume of water there is 
loss of available chlorine; for instance, the loss amounts to 3°8% 
if 5 c.c. of a solution containing 0°047 gram of available chlorine 
are diluted with 200 c.c. of water. The loss is increased by the 
presence of carbonates, hydrogen carbonates, or chlorides in the 
water. The residual hypochlorite is at the same time dissociated 
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to the extent of 60%, but the dissociation is diminished consider- 
ably by the presence of sodium carbonate. The addition of boric 
acid, with or without the subsequent addition of sodium hydrogen 
carbonate, to an alkali hypochlorite solution containing an excess 
of sodium carbonate appears to increase the disinfecting power of 
the solution. W. P.S. 


The Preparation of Alkali Nitrates Starting from Calcium 
Nitrate. H. Le Cnmarerier and B. Boarrcn (Compt. rend., 1915, 
161, 475—479).—In order to overcome the difficulty of filtering 
the pasty precipitate of finely divided calcium sulphate obtained 
by the interaction of calcium nitrate and ammonium sulphate at 
the ordinary temperature, the two salts should be dissolved in 
their own weight of water and mixed in equimolecular proportions 
and the mixture heated at 150° in a closed vessel, when the 
calcium sulphate is obtained in a sandy, crystalline mass, easy to 
wash by decantation with hot water, and from which practically 
the whole of the ammonium nitrate can be obtained free from 
calcium sulphate in two washings. This method can be used on an 
industrial scale. W. G. 


Potassium Ammonobariate, Ammonostrontiate, and 
Ammonocalciate. Epwarp C. Franxiin (J. Amer. Chem. Soc., 
1915, 37, 2295—-2301).—The author has shown (A., 1907, ii, 768; 
1913, ii, 956) that potassium ammonozincate and ammono- 
magnesiate can be prepared by the action of potassamide on zinc 
amide and magnesium amide, respectively, in liquid ammonia solu- 
tion. It has now been found that when a barium salt and excess 
of potassamide are allowed to interact in liquid ammonia solution, 
a white, insoluble precipitate of potassium ammonobariate, 
BaNK,2NH, or Ba(NH,).,KNH,, is produced. Potassiwm 
ammonostrontiate and ammonocaleiate have been prepared in a 
similar manner. 


The Dissociation of Calcium Carbonate Below 500°. 
R. B. Sosman, J. C. Hosterrer, and H. E. Merwin (J. Washington 
Acad. Sei., 1915, 5, 563—-569).—The crystalline forms of calcium 
carbonate dissociate very slowly below 400°. At this temperature 
the dissociation pressures are of the order of 0°003 to 0°009 mm. 
At 425°, arragonite is transformed into calcite within an hour 
when a vacuum furnace is employed for the heating of the sub- 
stance. 

There is evidence of the existence of two forms of calcium oxide. 
The oxide obtained by heating calcite at a low red heat is fine- 
grained and porous, and shows a slight double refraction. When 
heated at higher temperatures, the refractive index increases and 
cubic, crystalline calcium oxide is formed, for which nj)=1°83. 
This cubic form is obtained directly from fused calcium nitrate, 
and is found in the products formed on cooling certain fused mix- 
tures of lime, alumina, and silica. Heating curves afford evidence 
of a transition point between 400° and 430°. The porous form of 
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lime combines readily with dry carbon dioxide, the crystalline 
form very slowly. H. M. D. 


Preparation of Metallic Strontium. Max Travurz (Zeitisch. 
Elektrochem., 1915, 21, 130—131).—Polemical. The author 
criticises certain statements of Neumann and Bergve (A., 1914, 
ii, 365) made in connexion with Trautz and Schrader’s method of 
preparing strontium (Verh. Deut. Naturf. w. Aertze, 1911, 88, IT, 
1, 196). J. F. 8. 


Dithiotrimercuric Double Salts. G. Denicis (Bull. Soc. chim., 
1915, [iv], 17, 353—359)—The author has prepared a number of 
crystalline salts of the type 2HgS,HgX, or 2HgS,HgX, according 
as X is the negative ion of a monobasic or dibasic acid, by heating 
the original salt, HgX, or HgX, in dilute aqueous solution with a 
small amount of carbon disulphide. Thus, when mercuric sulphate 
(14 grams) is heated on a water-bath for half an hour with 450 c.c. 
of water containing 1°5 c.c. of carbon disulphide, the mixture 
allowed to cool, well shaken and re-heated for half an hour, and 
again allowed to cool, filtered, and the crystalline precipitate dried 
over sulphuric acid in the dark, small prisms or lozenge-shaped 
needles of dithiotrimercuric sulphate, HgSO,,2HgS, are obtained 
which are stable even at 130°. The nitrate, Hg(NO;).,2HgS, 
hexagonal plates; the chloride, HgCl,,2HgS, grouped crystals 
resembling the backbone of a fish; the bromide, HgBr.,2HgS, 
grouped needles, are similarly prepared. By dissolving 5 grams of 
mercuric oxide in 40 c.c. of acetic acid and 200 c.c. of water and 
warming the mixture with 1 c.c. of carbon disulphide as described, 
the acetate, Hg(OAc),,2HgS, was obtained as voluminous 
prisms. The propionate, Hg(C,H,0,).,2HgS, more elongated 
prisms, were similarly prepared. All these compounds are decom- 
posed by aqua regia, giving mercuric sulphate and the chloride, 
bromide, etc., as the case may be. With alkali hydroxides they 
are decomposed, giving the oxysulphide. 

Attempts were made to use carbon oxysulphide and /sothiocyanic 
acid to prepare compounds of the types 


S*'HgA S-HgA 
Heo. Hed Hg<y yHga’ 
but in each case the product of the reaction was a simple dithio- 
trimercuric compound, 
3HgA, + 2COS + 2H.O = HgA,,2HgS + 4HA + 2CO,. 
W. G. 


Preparation of Chloroplatinic Acid, and of the Chlorides of 
Gold and Palladium. Enrique V. Zappi (Anal. Fis. Quim. 
Argentina, 1915, 3, 68—69).—As a solvent for platinum, gold, and 
palladium, the author recommends a mixture of concentrated 
hydrochloric acid and chloric acid, chlorine being generated in 
accordance with the equation 5HCl + HClO, =3Cl, + 3H,O. 

A. J. W. 
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Preparation of Potassium Platinochloride. Enrique V. 
Zappi (Anal. Fis. Quim. Argentina, 1915, 3, 186—188).—Potassium 
platinochloride can be prepared by the action of potassium oxalate 
on potassium platinichloride, the reaction corresponding with the 
equation K,PtCl, + C,0,K, = K,PtCl, + 2KCi + CO,. A. J. W. 


Mineralogical Chemistry. 


Prehnite from MHelsingfors, Finland. Aarne LaIlTaKari 
(Jahrb. Min., 1915, ii, Ref. 148; from Geol. Fér. Férh., 1914, 36, 
432—440).—The mineral forms veins intersecting amphibole rocks 
in the town; associated minerals in the veins are quartz, albite, 
calcite, steatite, and epidote. Crystallographic and optical deter- 
minations are given; D 2°918; analysis: 

SiO,. Al,O,. Fe,O,. MgO. CaO. Na,O. H,0. Total. 
43-91 23-80 0-95 0-09 26-83 trace 4°31 99-89 
L. J. 8. 


Chemical Composition of the Scapolites. L. H. Borcsrréim 
(Jahrb. Min., 1915, ii, Ref. 140—143, 143—144, 144—145; from 
Zeitsch. Kryst. Min. 1914, 54, 238—260, Teknikern, Helsingfors, 
1914, and Bull. Comm. Géol. F’inlande, 1914, No. 41).—Analyses of 
Finnish scapolites show an excess of bases over silica to that re- 
quired by the usually accepted formula, whilst at the same time 
carbon dioxide is present as an essential constituent. Although 
calcite is frequently present as a mechanical admixture, this does 
not account for all the carbon dioxide. The powdered mineral 
effervesces only slightly in dilute hydrochloric acid, but briskly, 
with complete decomposition, in a mixture of hydrochloric and 
hydrofluoric acids. Further, there is a close connexion between 
the amount of carbon dioxide and the optical constants, as shown 
in the following table (for sodium light) : 

Locality. ah r. w—e€. 
. Ersby, Pargas, Finland 1: 0-0385 
. Monte Somma, Vesuvius ... 1- 0-0355 
. Stillbéle, Finland : 1-558! 0-0280 
. Stansvik, Finland 3: -58¢ 1.554: 0-0298 
. Laurinkari, Finland 1-552 0.0275 
. Haliburton, Ontario l- 0-0194 
. Enterprise, Ontario i 0-0178 

Complete analyses of these materials gave (under the correspond- 
ing numbers) : 

Si0,. Al,O,. Fe,0,. CaO. MgO. Na,O. K,0. Cl. SO,. CO,. H,0. Total. 

- 44-45 28-06 0-44 17-72 0-31 2-71 0-29 0-03 0-00 “74 0°85 99-60 

- 41:55 30-91 0-06 20-44 0-15 1-95 0-63 100°59 

- 46:25 26:50 0-13 16-03 0-17 3-96 -16 100-02 

. 51-63 24-21 0-20 11-13 0-08 7-02 60 100- 66 

- 54:04 21:12 0-25 8-48 2-37 7-71 “4 
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To account for these variations in composition, the following five 
compounds are assumed ; the calculated percentages of each of these 
present in the minerals analysed are appended : 


. 
Marialite (or chloride-marialite), NaCl,3NaAISi,O, — 8 1 
Sulphate-marialite, Na,SO,,3NaAl1Si,O, - 4 1 
Carbonate-marialite, Na,CO,,3NaAlSi.O, 25 — — 
Carbonate-meionite, CaCO,,3CaAl,Si,O, . 5 88 66 
Sulphate-meionite, CaSO,,3CaAl,Si,O, _—_—_—- — 


The marialite molecule, NaCl,3NaAISi,Og, is identical with that 
assumed by Tschermak (1883), whilst the carbonate-meionite, 
CaCO,,3CaAl,Si,O,, takes the place of his molecule, Ca,A],Si,O,; 
(or CaO,3CaAl,Si,O,, the existence of an oxide-meionite being 
doubted). 

The groups NaAISi,O, and CaAl,Si,O, suggest a similarity 
between the scapolite and the felspar groups. The specific gravity 
determined graphically for the pure compounds is for marialite 
2°560 and for carbonate-meionite 2°772, and the corresponding 
molecular volumes are 331°2 and 338°2, respectively. The close 
agreement of the latter corresponds with the agreement in the 
crystal-angles and the perfect isomorphous miscibility of the series. 

The third paper deals more particularly with the scapolite from 
Laurinkari, a small island 5 km. 8.W. of Abo, where, in associa- 
tion with orthite, sphene, hornblende, quartz, etc., it forms true 
veins in granite. D 2°698—2°719; a:e=1:0°440. L. J. 8. 


Iron Calcium Silicates: the System FeSiO,—CaSiO,. N. 
Konstantinov and B. Sevivanov (Jahrb. Min., 1915, ii, Ref. 145; 
from Ann. Inst. Polyt. St. Pétersbourg, Sect. math. phys. sc. nat., 
1912, 17, 427--445).The cooling curve for FeSiO, shows a dis- 
tinct break at 1145--1160°. With the addition of 25 mol. % 
CaSiO, the melting point reaches a minimum (1030°), the struc- 
ture being eutectic. The addition of 25-65 mol. % CaSiO, gives 
two components with a radiating, crystalline structure. With 
65 mol. % CaSiO, the melting point is 1200°, with a break in the 
curve. Solid solution of CaSiO, now takes place, with the separa- 
tion of new crystals. The melting point of CaSiO, (pseudo- 
wollastonite) is 1510°. L. J. 8. 


Analytical Chemistry. 


Nephelometry (Photometric Analysis). I. History of 
Method and Development of Instrumente. Puitip AboLPH 
Koper and Sara Srowett Graves (J. Ind. Eng. Chem., 1915, 7, 
843—-847).—Mulder, in 1859, compared opalescent silver chloride 
suspensions obtained in filtrates from atomic weight determinations, 
and Stas, in 1874, used the same method for estimating the 
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quantity of precipitate in opalescent solutions ; both these observers 
made their measurements on the amount of light absorbed. 
Richards and Wells have described an apparatus (A., 1904, ui, 
287) in which the light reflected by the precipitates is measured. 
The authors have now devised an instrument which is built on the 
lines of a Duboscq colorimeter; the optical arrangement gives a 
Lummer-Brodhun field which increases the sensitiveness of the 
readings. The quantity of substance in the solution under ex- 
amination should not exceed 0°1 gram per litre; 1 part of sub- 
stance in 500,000 parts of liquid can be estimated by the method. 
Highly coloured precipitates which remain in suspension should be 
estimated colorimetrically, and the nephelometric method used only 
for colourless, colloidal suspensions. ww. 2s & 


The So-called Beilstein’s Copper Oxide Reaction for tbe 
Detection of Halogens in Organic Substances. II. The 
Pyrochemical Formation of Green Copper Camphorate as a 
Means of Identifying Camphoric Acid. Hermann Kunz-Kravse. 
(Chem. Zentr., 1915, ii, 49; from Apoth. Zeit., 1915, 30, 141—142). 
—The use of copper oxide instead of copper gauze is recommended 
in this test. A piece of copper oxide is heated in the outer Bunsen 
flame until it ceases to give a green coloration to the latter, then 
cooled, a small quantity of the substance to be tested is placed on 
the copper oxide, and this is again placed in the flame. The re- 
action is not always characteristic; for instance, copper benzoate 
and copper formate both yield a green flame with the test, although 
they may be free from chlorine or other halogen. Natural 
camphor and artificial camphor free from chlorine do not give a 
reaction when heated on copper oxide, but a green flame is obtained 
if copper gauze is used. 

Camphoric acid does not yield a volatile copper compound, but 
if a heated piece of copper oxide is rubbed into a quantity of 
camphoric acid contained in a porcelain crucible lid, bright green 
particles appear and adhere to the porcelain. This reaction is 
due to the pyrogenic formation of copper camphorate. Terpene 
hydrate yields an odour of benzaldehyde when heated in copper 
oxide, but does not give a green flame reaction. W. P. S. 


Detection of Iodine in Urine, Saliva, and Other Body Fluids. 
J. Scuumacuer (Chem. Zenir., 1915, i, 1340; from Deut. med. Woch., 
1915, 41, 196—197).—Five drops of the fluid under examination 
are placed on a tablet of ammonium persulphate which is sup- 
ported on a piece of filter-paper. If iodine is present, the portion 
of the paper under the tablet is coloured deep blue, or violet when 
only a small quantity of iodine is in the fluid. The test fails in 
certain cases where the iodine is in organic combination. 


W. P.S. 


Test for Iodine (in Urine). J. Scnumacner (Chem. Zentr., 
1915, ii, 202 ; from Deut. med. Woch., 1915, 41, 532)—A quantity 
of the urine is mixed in a test-tube with its own volume of hydrogen 
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peroxide solution and one-fifth of its volume of 1% benzidine solu- 
tion (in alcohol); the upper part of the mixture is then heated to 
boiling. If iodine is present, a brown or black coloration develops ; 
with large quantities of iodine a brown or black precipitate is 
obtained. The presence of very small amounts of iodine may be 
detected by shaking the heated mixture with a few c.c. of chloro- 
form, in which the coloured substance is soluble. W. P.S. 


Estimation of Total Sulphur in Caoutchouc Materials. 
A. Hutin (Ann. Chim. anal., 1915, 20, 214—216)—From 1 to 2 
grams of the coarsely divided sample are placed in a crucible and 
30 c.c. of fuming nitric acid are added in small quantities at a 
time, the crucible being covered with an inverted funnel. When 
all the acid has been added, the inside of the funnel is wiped 
with a few small pieces of filter-paper, which are added to the 
crucible, the contents of the latter are evaporated to a syrupy 
consistence, and this residue is rendered slightly alkaline by the 
gradual addition of sodium hydroxide solution. A quantity of 
magnesium oxide sufficient to form the whole into a thick paste 
is now added, the mixture is dried at 140°, and incinerated. Care 
must be taken to apply the heat slowly, so a8 to prevent explosion. 
The ignited residue is then extracted with boiling water, the solu- 
tion filtered, and the sulphuric acid precipitated as barium sulphate 
in the usual way. W. P.S. 


_Micro-reactions of Carbon Disulphide. G. Denicks (Bull. 


Soc. chim., 1915, [iv], 17, 359—360).—Carbon disulphide, in 
minute quantities can be detected by preparing one or other of 
the dithiotrimercuric salts (this vol., ii, 835) and examining the 
crystals under a microscope. Ten c.c. of the solution of a mercuric 
salt is used for the preparation. W. G. 


Estimation of Selenium in Sulphur. W. Swirn (J. Ind. Eng. 
Chem., 1915, '7, 849—850).—The method proposed depends on the 
decomposition of sulphur and selenium bromides by water accord- 
ing to the equations 2S8,Br,+3H,O0=H,SO,+38+4HBr and 
SeBr, + 3H,O = H,SeO,+4HBr, and on the fact that the selenium 
compound decomposes very rapidly as compared with the sulphur 
compound. When the selenium acids (small amounts of selenic 
acid are formed by oxidation) are heated with an excess of 
hydriodic acid they are reduced to selenium, H,SeO,+6HI= 
4H,0+3I,+Se and H,SeO,+4HI=3H,0+21,+Se. Fifty grams 
of the powdered sulphur are mixed with about 55 c.c. of bromine, 
and after fifteen minutes the mixture is shaken for one minute 
with 40 c.c. of bromine water, the aqueous solution separated and 
filtered, and the sulphur bromide extracted with four further 
quantities of 40 c.c. of bromine water, 2 c.c. of bromine being 
also added each time. The last extract is heated with hydrochloric 
acid and potassium iodide; if selenium is still present, the extrac- 
tion with bromine water is continued. The united extracts are 
now boiled, treated with potassium sulphite to remove bromine, 
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diluted to about 250 c.c., 15 ¢.c. of hydrochloric acid and 5 grams 
of potassium iodide are added, the mixture is boiled, liberated 
iodine is removed by the addition of potassium sulphite solution, 
and after twenty minutes’ boiling the selenium is collected, dried 
at 100°, and weighed. Tellurium, if present in the sulphur, is 
estimated with the selenium, and may be separated by the method 
described by Browning and Flint (A., 1909, ii, 934). W.P.S. 


Estimation of Nitrates in Soil. KR. 8S. Porrer and R. ¥. 
Syyper (J. Ind. Eng. Chem., 1915, 7, 863—864)—The use of 
calcium carbonate as a clarifying agent in preparing soil extracts 
for nitrate estimations is preferable to that of calcium oxide; low 
results are always obtained when calcium oxide is employed, and 
the deficiency is greater when the nitrate is estimated by the 
phenolsulphonic acid method (A., 1911, ii, 331) than it is with 
the reduction (aluminium) method. W. P. S. 


Detection and Estimation of Very Small Quantities of Phos- 
phoric Acio, Especially in Potable Waters. P. Mepincer (Chem. 
Zeit., 1915, 39, 781—782).—The reagent employed is prepared as 
follows. Forty grams of ammonium molybdate are dissolved in 
100 c.c. of water and saturated strychnine nitrate solution is 
added gradually until the precipitate which first forms no longer 
dissolves when the mixture is shaken; about 80 c.c. of the strych- 
nine nitrate solution are required. The mixture is then poured 
into an equal volume (about 180 c.c.) of nitric acid (D 1°4), and 
after eighteen hours the solution is filtered. To detect the 
presence of phosphoric acid in water, twenty drops of the reagent 
are placed in a test-tube, 10 c.c. of the water are added, and the 
mixture is shaken. If the water contains as little as 0°25 mg. of 
P,O, per litre, a turbidity develops within twenty seconds; with 
2°5 mg. per litre, the turbidity appears at once, and a precipitate 
forms in about twenty seconds. The ordinary salts present in 
drinking water do not interfere, but may give a turbidity after 
twenty seconds. The reaction may be obtained with 1 c.c. of a 
water containing 0°l mg. of P.O; per litre. The sensitiveness of 
the reagent decreases slightly after a few days, but may be restored 
by the addition of a few drops of strychnine nitrate solution. The 
test may be applied to liquids other than water, for instance, to 
wine, and the quantity of phosphoric acid present estimated 
approximately by comparing the turbidity obtained with that pro- 
duced under similar conditions by a standard phosphoric acid 
solution. W. P. S. 


Estimation of Small Quantities of Arsenic. Lypia BuLyGHin 
{and von Brtierer] (Chem. Zentr., 1915, i, 1341—1342 ; from Bul. 
Soc. Stinte. Bucuresti, 1914, 23, 195—230).—Small quantities of 
arsenic in organic substances are estimated by destroying the 
latter in the usual way, distilling the resulting solution according 
to the directions given by Jannasch (A., 1910, ii, 546), decom- 
posing the hydrochloric acid in the distillate with hypochlorous 
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acid, and then transferring the solution to a Marsh apparatus. 
The zine used in the Marsh apparatus is treated previously with 
copper sulphate or is coated with platinum black. The following 
amounts of arsenious oxide were found in various quantities of 
animal substances: calf’s liver (50 grams), 0°0038 mg.; hair (10 
grams), 0°003 mg.; nails (0°981 gram), 0°004 mg.; human liver 
(50 grams), 0°003 mg. W. P.S. 


Micro-electro-analysis. E.H. Riesenretp and H. F, M6LLER 
(Zeitsch. Elektrochem., 1915, 21, 137—143).—The conditions under 
which micro-electroanalysis may be effected have been the subject 
of a considerable number of experiments. All weighings in con- 
nexion with the work were made on the micro-balance previously 
described (this vol., ii, 831). It is shown that ordinary labora- 
tory reagents are not sufficiently pure for this work and must be 
specially purified. Sulphuric acid, for example, on electrolysis 
deposits lead on the cathode; a 2 solution deposited 48°9 grams 
from 20 c.c. of the solution, but when purified by distillation the 
same volume yielded only 0°6p gram. It is further shown that 
platinum dissolves from the anode in amounts which, whilst being 
quite negligible in ordinary work, are extremely large in micro- 
work. Thus 1 gram of the purest potassium cyanide in 30 c.c. 
of water, when electrolysed with a platinum wire anode of 0°02 mm. 
diameter, dissolved 317°8 » grams at 25° with a voltage of 4°8 volts. 
It is shown that to get trustworthy results the deposit must not 
be removed from the solution and washed in the ordinary way, 
but must be left in position and the electrolyte displaced by water 
without breaking the current. Stirring of the electrolyte is 
essential, and in general it is shown that a micro-analysis takes 
as long when the electrolyte is stirred as a macro-analysis does if 
the electrolyte is not stirred. The treatment of the electrodes is 
considered at great length; it is shown that ordinary absolute 
alcohol is not sufficiently pure for washing the electrodes, but 
freshly distilled alcohol must be used for constant results. 
Methods are given for the estimation of mercury, copper, and 
silver. The cathode recommended consists of 2°70 metres of 
platinum wire 0°02 mm. diameter wound into a spiral. Full 
details of the apparatus are given in the paper, but this 
does not differ essentially from that used in macro-analysis 
except in the matter of size. The following conditions are recom- 
mended. For copper determination, an addition of 10 c.c. of 
2N nitric acid; electrolysis at 90° with a current of 10 milliamps. 
at 2 volts for a period of two hours. For silver determination, an 
addition of 2 c.c. of 2N nitric acid and 1 c.c. of alcohol; electro- 
lysis for six hours by a current of 4 milliamps. at 1°35 volts with 
a temperature between 50° and 60°. For mercury estimation, an 
addition of 2 c.c. of 2N nitric acid and electrolysis at 0° by a 
current of 10 milliamps. at 3 volts for six hours. J. F. S. 


A New Method of Estimating Mercury in the Viscera. 
L, Tsatapatanis (Anal. Fis. Quim., Argentina, 1915, 3, 84—88).— 
Mercury compounds present in the viscera can be estimated by 


VOL. CVIII. ii, 51 


il. 842 ABSTRACTS OF CHEMICAL P4PERS. 


transformation into mercuric iodide, this salt being extracted with 
ethyl acetate and the ester evaporated. A. J. W. 


New Reagent for the Detection and Colorimetric Estimation 
of Aluminium. F. W. Arack (J. Soc. Chem. Ind., 1915, 34, 
936—937).—The author has proposed at various times the forma- 
tion of a lake with alizarin as a confirmatory test for aluminium, 
but the reaction has failed as a direct test on account of the 
susceptibility of the lake to traces of acids and the interference of 
other metals. Alizarin-S, the sodium salt of alizarinmonosulphonic 
acid, however, is found to be a very sensitive reagent for 
aluminium. 

For the detection of aluminium, 1 c.c. of a 0°1% solution of 
alizarin-S, which is pale yellow in the presence of acids and purple 
in the presence of alkalis, is added to 5 c.c. of the neutral or acid 
solution under examination. Ammonia is then added until the 
solution is alkaline, and therefore purple, when the liquid is boiled 
for a few moments, cooled, and acidified with dilute acetic acid. 
A red coloration or precipitate indicates the presence of aluminium. 
The compound formed seems to be the aluminium salt of the acid, 
[C,,H,;0,(OH),*SO,],Al, rather than a lake. The red salts of 
calcium, strontium, barium, zinc, and magnesium, and the salts of 
the other metals after group II, are soluble in acetic acid, and so 
do not interfere with the test. In fact, the precipitate is usually 
more voluminous in the presence of a calcium or zinc salt, which 
may be due to the formation of a lake. An example of this 
behaviour is described in the case of nickel. Whereas a pure nickel 
salt gives no coloration even with ammoniacal alizarin-S, if it 
contains a trace of aluminium the precipitate formed under the 
above conditions will contain a large amount of nickel. The test 
is not interfered with by phosphates or chromium, and only by 
comparatively large amounts of iron, but this can be overcome by 
the use of citric acid. The reagent will detect one part of 
aluminium in 10 million parts of water. All commercial samples 
of sodium peroxide, sodium hydroxide, hydrogen peroxide, and 
even the purest grades of chromium and glucinum compounds were 
found to contain traces of aluminium. 

The test can be adapted to a colorimetric estimation of 
aluminium, precipitation being prevented by the addition of 
ec onter The solution to be tested (5—20 c.c.) is acidified by 

ydrochloric or sulphuric acid, mixed with 10 c.c. of glycerol and 
5 c.c. of a 1% solution of alizarin-S, then diluted to about 40 c.c., 
rendered slightly ammoniacal, left for five minutes, and then 
treated with acetic acid until the coloration is constant, and finally 
diluted to 50 c.c. The colour is matched against standards con- 
taining 0°005 to 0°05 mg. J.C. W. 


Effect of Ammonium Chloride on Ferric and Aluminium 
Hydroxides During Ignition. H.W. Daupr (J. Ind. Eng. Chem., 
1915, 7, 847—848).—It is unnecessary to wash precipitates of 
ferric and aluminium hydroxides until free from ammonium 
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chloride; the precipitate may, in fact, be washed with 1% 
ammonium chloride solution without affecting the weight of ferric 
oxide or alumina obtained when the precipitate is ignited. The 
presence of a small quantity of ammonium chloride in the wash- 
solution is of advantage, since it prevents the precipitate from 
becoming colloidal. W. 2. &. 


Method for Estimating Carbon-free Ash in Plant Substances. 
Grorce E. Bourz (J. Ind. Eng. Chem., 1915, 7, 859—860).—Ash 
containing large quantities of calcium, magnesium, and potassium 
should be corrected for the amount of carbon dioxide it contains; 
corrections are also made for unburnt carbon and sand. From 
2 to 10 grams of the material are ignited in a platinum basin 
until most of the carbon has been oxidised; the contents of the 
basin are then cooled, treated with 20 c.c. of hot water, the solu- 
tion filtered into a weighed flask, and the residue washed with hot 
water. The filter-paper and residue are now ignited until practic- 
ally all the carbon has disappeared, the ash is rinsed into the 
weighed flask, the contents of the latter are evaporated, the residue 
is dried at 110°, and weighed. The weight represents the crude 
ash. The flask is then connected with an apparatus for estimating 
carbon dioxide, hydrochloric acid being added to the flask, and the 
liberated carbon dioxide absorbed in 50 c.c. of 4% sodium 
hydroxide solution. The alkali solution is next neutralised with 
N/1 hydrochloric acid, using phenolphthalein as indicator, and 
then titrated with V/20 hydrochloric acid until neutral to methyl- 


orange. Each c.c. of V/20 hydrochloric acid used is equivalent to 
0°0022 gram of carbon dioxide. Unburnt carbon, sand, and silica 
are estimated separately, and the sum of their weights, together 
with the weight of the carbon dioxide, is subtracted from the 
weight of the crude ash in order to obtain the amount of carbon- 


free ash. W. P. S. 
Estimation of Methyl and Bthyl Alcohols in Spirit Varnishes. 
G. W. Kwnieuntr and C. T. Lincotn (J. Ind. Eng. Chem., 1915, 7, 
837—843).—In the absence of acetone and pyridine, the quanti- 
ties of methyl and ethyl alcohols present may be estimated by the 
method described by Leach and Lythgoe (A., 1905, ii, 655) pro- 
vided that both the sp. gr. and the refractometer number are 
taken into account in calculating the results. When acetone is 
present in the varnish, a measured quantity of the sample 
sufficient to yield at least 25 c.c. of distillate is distilled, air being 
drawn through the apparatus towards the end of the operation 
until no more liquid distils. The volume of the distillate is 
observed, and portions of it are tested for the presence of methyl 
aleohol and of ethyl alcohol. Should the distillate contain amyl 
or higher alcohols or esters, these must be removed as described 
by Thorpe and Holmes (T., 1903, 83, 314). Twenty c.c. of the 
distillate are now added to a mixture of 20 c.c. of water and 
80 grams of iodine cooled to 0°; after fifteen minutes 8 grams of 
red phosphorus are added and the mixture is kept at 0°, the 
51—2 
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distillation flask containing it being attached to a reflux con 
denser. When violent action has ceased, the mixture is heated at 
75° for twenty minutes, and then distilled into 30 c.c. of water 
contained in a graduated cylinder. The volume of the distillate 
is noted. If methyl alcohol is absent (as shown by the preliminary 
test), the percentage quantity of ethyl alcohol in the varnish will 
be (3°622V,V;)/V, where V =volume of varnish used, ’,;=volume 
of the alcohol distillate, and V,=volume of iodides obtained. If 
no ethyl alcohol is present, the percentage of methyl alcohol will 
be (3°315V',V’,)/V, and when both alcohols are present the total 
quantity of alcohol is [(0°03315a+0°036228)I',I’,|/V, where 
a=percentage (by vol.) of methyl alcohol in the total alcohol and 
B= percentage of ethyl alcohol in the total alcohol. The values a 
and B are found from the sp. gr. of the mixed iodides. For this 
purpose, the latter are washed with ice-cold 1% sodium hydroxide 
solution, dried with potassium carbonate while kept at 0°, and the 
sp. gr. then determined. Then 
a= (3905 . G— G@,)/(39°05 . G —-G@, 4+ 51°25 .¢, -@), 

where G=) {5% of the mixed iodides, G,=2°'292 (sp. gr. of methy! 
iodide), and G,=1°947 (sp. gr. of ethyl iodide). If the quan- 
tity of methyl alcohol in the total alcohols is less than 10%, a 
modification of the Riche and Bardy method may be used for its 
colorimetric estimation. W. FP. B. 


Detection of Phytosterol in Animal Fats According to 
Bémer’s Method by Precipitating the Phytosterol and 
Cholesterol with Digitonin. B. Ktnuy, F. Bencen, and J. 
WerwerinkE (Chem. Zentr., 1915, ii, 50—51; from Zeitsch. Nahr. 
Genussm., 1915, 29, 321—329).—The following procedure is_re- 
commended. The fatty acids obtained from 50 grams of the fat 
are warmed and treated with 25 c.c. of digitonin solution (com 
pare A., 1914, ii, 78), the mixture is kept at 70° for one hour, 
20 e.c. of chloroform are then added, the precipitate is collected on 
a filter, washed with chloroform and ether, and dried at 100° for 
ten minutes. The precipitate is then heated with 5 c.c. of acetic 
anhydride, the hot solution is mixed with four times its volume 
of 50% alcohol, cooled, the precipitate collected, washed with 50% 
alcohol, and recrystallised in the usual way. Animal fats usually 
give almost pure cholesteryl acetate after the first crystallisation, 
and the presence of vegetable oils is already indicated at this 
stage. WwW. F. &. 


Estimation of Sugar by Allihn’s Method. J. Prirzker 
(Chem. Zentr., 1915, ii, 245: from Zeitsch. Nahr. Genussm., 1915, 29, 
437—439).—To prevent discoloration of the cuprous oxide pre- 
cipitate obtained in this method, the time required to dry the 
precipitate is shortened to less than twenty-five minutes by washing 
it with alcohol and ether and then suspending the filter tube 
vertically in the drying oven. W. P. 8. 
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A Source of Error in the Estimation of Reducing Sugars by 
Collecting the Cuprous Oxide on an Asbestos Filter, 
Reducing it, and Weighing the Metallic Copper. H. Pre.ier 
(Bull. Assoc. Chim. Suer. Dist., 1915, 32, 224—226),—Alkaline 
copper solutions extract an appreciable quantity of substance from 
asbestos and the latter should therefore be treated with hot 
sodium hydroxide solution and then washed thoroughly before it 
is used in filter tubes for collecting the cuprous oxide obtained in 
the gravimetric method of estimating reducing sugars. 

W. P. S. 


Preparation of a Standard Invert-sugar Solution for Use 
in the Hstimation of Reducing Sugars by Cupropotassic 
Solutions. H. Petrer (Bull. Assoc. Chim. Suecr. Dist., 1915, 32, 
226).—The solution is prepared by dissolving 5 grams of sucrose 
in 100 c.c. of water, adding 1 c.c. of hydrochloric acid, and heat- 
ing the solution just to boiling, or by dissolving the same weight 
of sucrose in 50 c.c. of water, adding 2 ¢c.c. of hydrochloric acid, 
and heating the solution at 70° for fifteen minutes. In either case, 
the solution is treated with 1 gram of sodium salicylate, cooled, 
neutralised, and diluted to 1 litre. If, during the neutralisation, 
a slight excess of alkali solution is introduced, the solution should 
be acidified immediately by the addition of a few drops of acetic 
acid. The invert-sugar solution thus obtained may be kept with- 
out undergoing alteration. W. P. &. 


Estimation of Sucrose in Beetroots. H. Coun (Bull. Assoc. 
Chim. Suer. Dist., 1915, 32, 229—234).—Immediately after being 
gathered, the beetroot is treated with boiling 95% alcohol in the 
presence of calcium carbonate; the alcoholic solution is decanted, 
the beetroot is crushed in a mortar, and the extraction with 
alechol continued. The united alcoholic extracts are evaporated 
at 35° under reduced pressure, the residue is dissolved in water, 
the solution treated with normal lead acetate solution, the excess 
of lead removed by the addition of a few drops of sodium carbonate 
solution, the mixture neutralised, then rendered slightly acid with 
acetic acid, and its volume noted (it should be about 100 c.c.). 
Two quantities of 50 e.c. of the solution are now placed in two 
flasks ; to one quantity is added 5 c.c. of sucrase solution previously 
rendered inactive by being heated at 100°, whilst to the other is 
added 5 c.c. of active sucrase solution; the latter mixture is kept 
at 60° for one hour, then cooled, both mixtures are treated with 
a few drops of normal lead acetate solution, filtered, and the sugar 
in the filtrates estimated by polarimetric and copper-reducing 
methods. The author has succeeded in obtaining a very active 
sucrase, and will subsequently give the method of its preparation. 


we. & 


Estimation of Starch in Cocoa by Means of Taka-diastase. 
Ceci Revis and H. R. Burnerr (Analyst, 1915, 40, 429—432),— 
Direct acid conversion of the starch in cocoa yields untrustworthy 
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results, owing to the presence of pentosans, etc., which yield 
reducing substances; better results are obtained by the use of 
diastase, followed by acid conversion, but here there is a distinct 
loss of carbohydrate during the acid conversion, whilst the use of 
diastase alone is attended by loss of dextrin, a portion of the latter 
being carried down with the precipitate formed during the sub- 
sequent clarification of the solution. When taka-diastase is used 
as the converter, the dextrin stage is rapidly passed and the final 
solution contains only maltose and dextrose, which are not affected 
by the clarifying agent; the quantity of these sugars is estimated 
by combined polarimetric and copper reduction methods. The 
process is as follows. Five grams of the fat-free dry cocoa are 
mixed thoroughly with 50 c.c. of 10% alcohol (by vol.) and the 
mixture is filtered under pressure; the residue is then washed 
with two further quantities of 50 c.c. of 10% alcohol and finally 
with 10 ¢.c. of 95% alcohol. The cocoa is now rinsed into a 250 c.c. 
flask with about 125 c.c. of boiling water, the flask is immersed 
in a boiling-water bath for fifteen minutes, the contents then cooled 
to 38°, 0°05 gram of takdé-diastase mixed with a small quantity of 
water is added, followed by 2 c.c. of toluene, the flask is closed, 
and placed in an incubator at 38° for twenty-four hours. At 
the end of this time, 10 c.c. of V/10 sodium hydroxide solution 
are added, the mixture is cooled to 15°, diluted with about 100 c.c. 
of water, 10 c.c. of acid mercuric nitrate solution are added, and 
the mixture is diluted with water to 250 c.c., the volume of the 
toluene not being taken into account. After shaking, the mixture 
is filtered, 100 c.c. of the filtrate are treated with 0°5 gram of 
disodium hydrogen phosphate, and when this has dissolved 10 c.c. 
of sodium hydroxide solution are added (the strength of this 
alkali solution should be such that 10 c.c. nearly neutralise 4 c.c. 
of the acid mercuric nitrate solution; after the addition of the 
alkali, the mixture should have a slight acid reaction). The mix- 
ture is filtered, and 50 c.c. of the filtrate are used for the gravi- 
metric copper estimation, polarimetric readings being also made 
on this filtrate. The acid mercuric nitrate solution employed is 
prepared by dissolving mercuric oxide in twice its weight of nitric 
acid (D 1°42) and diluting the solution to five times its volume 
with water. The following quantities of starch (calculated on the 
fat-free dry substance) were found in different kinds of cocoa 
nibs: Accra, 12°8%; Guayaquil, 8°0%; Trinidad, 14°5%; Grenada, 
12°3%; San Thomé, 12°4%. Cocoa shell was found to be free from 
starch. W. P. 8. 


Application of Reactions Used in Organic Chemistry to 
Phytomicrochemical Investigations. C. vAN WissEeLineH (Chem. 
Zentr., 1915, ii, 98; from Holldndische Beitr. ges. Mikrobiol., 1915, 8, 
No. 3).—The detection of chitin is described; this substance in 
itself is not very sensitive towards reagents, but when heated in a 
closed tube at 160° with concentrated potassium hydroxide solu- 
tion it is converted into chitosan. The latter is precipitated from 
aqueous solutions by a number of reagents, including the alkaloid 
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reagents, and these reactions can take place within the animal or 
vegetable substance containing the chitosan. If the insoluble com- 
pounds are coloured, the chitosan can be detected, after washing 
the substance, by means of picric acid, picrolonic acid, trinitro- 
naphthol, trinitrocresol, and 1:2-naphthaquinone-4-sulphonic acid. 
Colourless, insoluble compounds may be converted into coloured 
substances by means of ferrocyanides and ferric salts, ferri- 
cyanides and ferrous salts, phosphomolybdic acid, and stannous 
chloride. The violet coloration which chitosan gives with iodine 
and very dilute sulphuric acid is destroyed by the addition of 
66°5% sulphuric acid; if the preparation contains a cellulose mem- 
brane, this is coloured blue. All the tests can be rendered more 
sensitive by heating the preparation in glycerol at 300° in order 
to destroy interfering cell substances. W. P. &. 


Gerhardt’s Reaction for Acetoacetic Acid. L. Licurwirz 
(Chem. Zentr., 1915, i, 1343—1344 ; from Berl. klin. Woch., 1915, 52, 
399—400).—The intensity of the coloration obtained in the ferric 
chloride reaction does not depend on the concentration of the 
acetoacetic acid, owing to the fact that acetoacetic acid has the 
power of changing from the ketonic form, 

CH,°CO-CH,°CO,°C,H,, 

into the enolic form with the group *C(OH):CH-CO, and the latter 
alone gives an intense coloration with ferric chloride. In the case 
of urine containing acetoacetic acid there is probably a mixture 
of both forms. Investigation has shown that the enolic form is 
present when the acetoacetic acid content exceeds 0°05%. At the 
commencement of acidosis the urine contains only the ketonic 
form, the enolic form appearing as the concentration of the latter 
increases. A positive reaction with ferric chloride indicates, 
therefore, serious derangement. W. P. S. 


Detection of Citric Acid in Wine. E. Barer and P. W. 
Neumann (Chem. Zentr., 1915, ii, 205—206 ; from Zeitsch. Nahr. 
Genussm., 1915, 29, 410—411).—Twenty-five c.c. of the wine are 
neutralised, then rendered acid with acetic acid, 3 grams of blood- 
charcoal free from calcium carbonate are added, the mixture is 
shaken for ten minutes, and filtered. Ten c.c. of the filtrate are 
treated with 1 c.c. of Denigés’s reagent (5 grams of mercuric oxide 
dissolved in a mixture of 20 c.c. of concentrated sulphuric acid 
and 100 c.c. of water), boiled, filtered if a precipitate forms, 1% 
potassium permanganate solution is then added drop by drop until 
manganese dioxide begins to separate, and the latter is dissolved 
by the addition of hydrogen peroxide. If citric acid is present, 
the mixture at this stage exhibits a white turbidity or a pre- 
cipitate may form. The precipitate (the mercury salt of acetone- 
dicarboxylic acid) is then collected on a small filter, washed three 
times with cold water, dissolved in 3 c.c. of 10% sodium chloride 
solution, and a few drops of dilute ferric chloride solution are 
added. A raspberry-red coloration is obtained if the wine con- 


tained citric acid. W. P. S. 
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Detection and Estimation of Benzoic Acid in Animal Foods. 
K. Baumann and J. Grossrietp (Chem. Zentr., 1915, ii, 202—208 ; 
from Zeitsch. Nahr. Genussm., 1915, 29, 397—409).—The authors 
have investigated several methods which have been described for 
the detection of benzoic acid in foods, particularly those proposed 
by Mohler (compare Halphen, A., 1908, ii, 906), Jonescu (A., 
1909, ii, 627), and von der Heide and Jakob (A., 1910, ii, 359) ; 
preference is given to Mohler’s method, a reaction being obtained 
with 0°1 mg. of benzoic acid. In certain cases, Jonescu’s test fails 
to detect the presence of a relatively large quantity (some mg.) 
of the acid. The following method is given for the estimation of 
benzoic acid; it consists in converting the benzoic acid into its 
alkali salt, precipitating soaps by the addition of calcium chloride 
and proteins by phosphotungstic acid, and extracting the benzoic 
acid with carbon tetrachloride. Zn milk: One hundred c.c. of the 
milk are treated with phenolphthalein solution, and concentrated 
potassium carbonate solution is added until a permanent red colora- 
tion is obtained ; the mixture is then diluted to 200 c.c., 20 c.c. of 
20% calcium chloride solution are added, the whole is heated for 
fifteen minutes on a water-bath, cooled, and diluted to 250 c.c. 
The mixture is now filtered (old milks sometimes yield a turbid 
filtrate, but this does not affect the process), 175 c.c. of the filtrate 
are transferred to a 200 c.c. flask, a few drops of copper sulphate 
solution and 10 c.c. of sodium phosphotungstate solution (200 
grams of sodium tungstate and 120 grams of sodium phosphate per 
litre) are added, and the contents of the flask are diluted with 
sulphuric acid (1:3) to 200 c.c. After eighteen hours the mixture 
is filtered, 100 c.c. of the filtrate are percolated for six hours 
with carbon tetrachloride, the latter is separated, mixed with an 
equal volume of neutral alcohol containing phenolphthalein, and 
the solution is titrated with V/10 alkali hydroxide solution. Milk 
free from benzoic acid yields a carbon tetrachloride extract. which 
requires 0°1 c.c. of V/10 alkali solution for neutralisation ; allowing 
for this correction, the quantity of benzoic acid present in a sample 
is found from the equation «=0°03486(n—0°1) gram, where n=c.c. 
of V/10 alkali solution used. Jn fats, etc.: Fifty grams of the 
fat, such as butter or margarine, are melted in a beaker, dissolved 
in benzene, the solution is washed with ether into a separating 
funnel (any insoluble portion may be left in the beaker), and 
shaken with 20 c.c. of warm potassium carbonate solution; if the 
red coloration disappears, more of the potassium carbonate solu- 
tion must be added. The aqueous layer is then drawn off into 
the beaker, and the fatty layer is extracted several times with hot 
water. The united aqueous extracts are then treated with 20 c.c. 
of calcium chloride solution, a few pieces of pumice-stone are 
added, and the solution is evaporated in a basin until all odour 
of benzene has disappeared. The solution is now transferred to a 
200 c.c. flask, and the process continued as described under milk. 
The quantity of benzoic acid present is calculated from the 
equation #=27°88(n—p) mg., where p is the number of c.c. of 
N/10 alkali solution used by 100 grams of different fats free from 
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benzoic acid. For lard the correction is 0°05 c.c., for butter 
0°50 e.c., and for palm oil 0°30 c.c. W. P. S. 


Apparatus for Fat Extraction. I. Serecrer (J. Ind. Eng. 
Chem., 1915, 7, 871—872).—The apparatus consists of three simple 
parts connected one above the other by ground-in joints. The 
upper part consists of a cylindrical tube constricted near its lower 
end; a tubular condenser fits into the top of this cylinder and an 
extraction tube carrying a siphon in the lower end. The middle 
part of the apparatus comprises a cylindrical tube holding the 
extraction thimble containing the substance, and the iower end of 
this tube is connected with the flask in which the solvent is placed. 
The condensed liquid falling from the condenser collects in the 
siphon tube, is discharged periodically from the latter into the 
extraction thimble, and then passes directly into the flask. During 
the intervals of the action of the siphon, the substance in the 
thimble is heated by the ascending vapours of the solvent. 


W. P.S. 


Rapid Method for the Estimation of Water and Fat in 
Butter and Margarine. <A. A. Bresson (Chem. Zeit., 1915, 39, 
770—772).—The apparatus used in the estimation of the water 
consists of two aluminium basins placed one within the other; the 
outer basin has a diameter of 8 cm., whilst that of the inner basin 
is 6 em. Both basins have vertical walls, the outer one being 
2°5 em. high, the inner 1°5 cm. A wire arrangement over the 


inner basin supports an inverted aluminium funnel, the lower edge 
of which is below the top of the wall of the outer basin. A 
weighed quantity (5 grams) of the butter or margarine is placed 
in the inner basin, the whole apparatus is weighed, placed in an 
oven at 160° for twenty minutes, cooled, and again weighed, the 
loss in weight giving the amount of water present. The fat is 
estimated by mixing 5 grams of the sample with 40 c.c. of hydro- 
chloric acid (2:1) in a beaker, heating the mixture for one minute 
on an asbestos plate, and then transferring it to an instrument 
termed a ‘‘sapometer,”’ adding 100 c.c. of ether and a quantity 
of water sufficient to bring the ethereal layer into the graduated 
part of the apparatus, shaking the mixture, and, when the ethereal 
layer has separated, noting its volume; an aliquot portion is then 
drawn off into a weighed flask, the solvent evaporated, the residue 
of fat dried, and weighed. W. P. &. 


Detection of Acetone by Frommer’s Test. N. O. ENGFEeLpr 
(Chem. Zentr., 1915, ii, 100; from Berl. klin. Woch., 1915, 52, 
458—459).—Fromer’s test depends on the fact that acetone con- 
denses with salicylaldehyde in the presence of alkali hydroxide to 
form a red substance, di-o-hydroxydistyryl ketone. Ten c.c. of 
the urine are treated with 1 gram of solid potassium 
hydroxide, and, without waiting for the alkali to dissolve, ten 
drops of 10% salicylaldehyde solution (in alcohol) are added and 
the mixture is heated to 70°. If acetone is present, a purple-red 
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zone appears at the junction of the two liquids. The test will 
detect 0°05 mg. of acetone in 10 c.c. of water, but the author finds 
that it may be rendered more sensitive and capable of detecting 
0001 mg. of acetone in 10 c.c. when modified as follows. Ten c.c. 
of the distillate from the urine are mixed with 5 grams of solid 
potassium hydroxide and five drops of concentrated salicylaldehyde 
solution, the test-tube containing the mixture is placed in a water- 
bath at 50°, and the water is heated gradually to boiling. As the 
potassium hydroxide dissolves a crystalline mass is formed which, 
in the presence of acetone, is coloured bright red. Formaldehyde, 
acetaldehyde, formic acid, lactic acid, phenols, and alcohol do not 
give the red coloration, but acetoacetic acid and B-hydroxybutyric 
acid yield red-coloured compounds with the test. On account of 


its sensitiveness, the test is not suitable for clinical purposes. 
W. PLB. 


Extraction of Caoutchouc, etc., with Acetone. A. Hurtin 
(Ann. Chim. anal., 1915, 20, 212—213).—The residue obtained on 
evaporating the acetone extract of caoutchouc, etc., should be dried 
under reduced pressure. If the residue is dried in an ordinary 
steam-oven, it increases in weight, and this increase may amount 
to 20%, or more, of the actual weight of the residue. W. P. S. 


New Rapid and Exact Method of Estimating Alkaloids in 
Cinchona Bark. Francesco Lenci (Boll. chim. farm., 1915, 54, 
417—422).—As a method of estimating the alkaloids in cinchona 


bark, Hager (Zeitsch. anal. Chem., 1869, 8, 477; 1882, 21, 415) 
suggested the precipitation of the alkaloids as picrates and the 
weighing of the precipitate on a tared filter after drying at 40°. 
This precipitation is accompanied by coagulation of the proteins, 
waxy matter, etc., high results being consequently obtained. The 
author finds that the following procedure gives good results. 

To 5 c.c. of a solution of the hydrogen sulphate of the alkaloid 
are added 50 c.c. of a cold, saturated picric acid solution, the 
titre of which has been determined by the “ nitron’’ method (com- 
pare Busch and Blume, A., 1908, ii, 328). After half an hour the 
liquid is filtered, and the residual picric acid in 5 c.c. of the filtrate 
estimated by precipitation with nitron. Multiplication of the 
amount of picric acid thus formed by eleven, and subtraction of 
the product from the picric acid content of the 50 c.c. of pre- 
cipitant, gives the quantity of the acid which has combined with 
the amount of alkaloid taken. The results obtained in this way 
with solutions of various concentrations of the acid sulphates of 
quinine, cinchonine, cinchonidine, and quinidine show that, in all 
cases, 2 mols. of picric acid combine with 1 mol. of the alkaloid. 
These results were controlled by, and found to agree with, estima- 
tions of the picric acid in the alkaloid precipitates, the latter being 
heated with dilute sulphuric acid and the liberated picric acid 
precipitated by means of nitron. 

For the various alkaloids, the factors by which the amounts of 
picric acid in the precipitates must be multiplied in order to arrive 
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at the corresponding quantities of alkaloid are: for quinine and 
quinidine, 0°7075; and for cinchonine and cinchonidine, 0°6419. 
For the complex mixture of alkaloids in cinchona bark, the mean 
factor, 0°6738, gives approximately exact results. 

The method given in the Italian “Farmacopea Ufficiale” for 
estimating the alkaloids in cinchona bark consists in weighing the 
residue of the chloroform extract after distillation of the solvent. 
The author finds that this method gives results which, on the 
average, are 1°2% in excess of the true values. T. H. P. 


Improvements in the Method of Analysis of Proteins by 
Determination of the Chemical Groups Characteristic of the 
Different Amino-acids. Donatp D. Van Styxe (J. Biol. Chem., 
1915, 22, 281—285).—Modifications are described in the author’s 
method which improve it. The main points refer to the washing 
of the phosphotungstic precipitate, and the decomposition of the 
basic phosphotungstate; for the latter purpose, instead of the 
barium method, repeated extraction with equal parts of ether and 
amyl alcohol is now recommended ; this completely removes phos- 
photungstic acid. W. Dz. H. 


Method for the Estimation of the Tryptophan-content of 
Proteins involving the Use of Baryta as a Hydrolysing Agent. 
Annie Homer (J. Biol. Chem., 1915, 22, 369—389).—The hydrolysis 
of proteins by baryta, and the precipitation of the tryptophan 
from the mixture with mercury sulphate, followed by bromination, 
is advocated for its ease and accuracy. Cystine is not destroyed, 
neither is there any loss of tryptophan. There is also no appreci- 
able formation of derivatives which affect the final estimation with 
bromine. W. D. H. 


The Use of Aluminium Hydroxide Cream for the Removal 
of Albumin in Nitrogen Partition in Urinary Analysis. Grover 
Tracy and Wittam,H. Wetker (J. Biol. Chem., 1915, 22, 55—57).— 
The cream does not remove any nitrogen from normal urine, but 
can be used for the removal of albumin without affecting the normal 
nitrogenous constituents. W. D. H. 


A Micro-refractometric Method of Estimating Globulin and 
Albumin in Small Quantities of Serum. T. Braitsrorp RoBERTSoN 
(J. Biol. Chem., 1915, 22, 233—239).—The method is similar on a 
reduced scale to that already described. Four quantities are deter- 
mined, albumin, globulin, total protein, and non-proteins. From 
0°5 to 1°5 c.c. of serum is enough. W. D. H. 


Picric Acid and Malingering. Er. Barra (J. Pharm. Chim., 
1915, [vii], 12, 228—229; from Soc. Biol., 1915, 453).—Doses of 
0°3 gram of picric acid taken twice weekly cause the urine to be 
coloured red; that this coloration is not due to the presence of 
blood in the urine may be shown by the detection of picramic acid 
in the latter. The following tests may be applied for this purpose: 
(1) the colour of the urine changes to yellow on the addition of 
an acid; (2) the urine, when treated with basic lead acetate solu- 
tion, yields a flesh- or salmon-coloured precipitate; (3) barium 
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chloride gives a characteristic light orange precipitate; (4) zinc 
sulphate gives a yellowish-brown, more or less orange-coloured pre- 
cipitate; (5) when the urine is extracted with ethyl acetate the 
yellow-coloured extract dyes wool red. W. P. 8. 


The Estimation of the Bile Salts in Urine by Means of the 
Surface Tension Method. Grorce Detwin ALLEN (J. Biol. Chem., 
1915, 22, 505—524).—If peptonuria and acetonuria are absent, and 
the urine is diluted to D 1°010, the main error in the estimation 
of bile salts by the surface tension method is due to varying acidity. 
The data presented allow, however, of the construction of a table 
showing the amounts of sodium glycocholate which should be 
present in urines of observed surface tension. This is not quite 
analogous to bile salts actually excreted by the kidney, for tauro- 
cholate is present too, and this salt lowers the tension less than the 
glycocholate. Bile pigment has no effect. Stalagmometric measure- 
ments, although disappointing so far as regards absolute accuracy, 
are believed to prove clinically valuable. W. D. H. 
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until in each case an equivalent of approximately 4% of peptone 
is reached, after which the percentages of these gases remain 
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in the gases. The gases formed in a medium containing 1% of 
peptone were: carbon dioxide, 26°9%; hydrogen, 70°2%; nitrogen, 
2°9%. In a medium containing 4% of peptone the composition of 
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to increase the percentage of carbon dioxide. E. G. 


Effect of Grinding the Soil on its Reaction as Determined 
by the Veitch Method. P. E. Brown and H. W. Jounson (J. 
Ind. Eng. Chem., 1915, 7, 776—777).—Soils should not be ground 
previous to testing their reactions by the Veitch method. When 
acid soils are ground, the acidity is reduced, and the reaction 
frequently becomes basic. The basicity increases with the grinding 
of the soil, the increase depending on the amount of sand present; 
it is greater in coarse, sandy soils than in fine sands. 
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and BAvVERScCHMIDT), A., i, 337. 
5-Acetoxymercuritoluene-2-azcphenol 


(Jacobs and HEIDELBERGER), A., i, | 


731. 
5-Acetoxymercuri-o-toluidine 


bromo-4-hydroxy- (ScHrAuTH and 
BAvErscuMip?), A., i, 336. 

3-Acetoxymercuri-1-triacetoxymercuri- 
phenyl-2:3:4-trimethyl-5-pyrazolone 
(ScHRAUTH and BAUERSCHMID?), A., 
i, 336. 

4-Acetoxy-3-methoxybenzonitrile, 5- 
bromo- (Brapy and Dvny), 
1860. 


(Jacoss | 
and HEIDELBERGER), A., i, 731. 

3-Acetoxymercuri-1-triacetoxymercuri- 
pheny1-2:3-dimethyl-5-pyrazolone, 4- 


| 
| 
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chloride 


2-Acetoxy-4-methoxybenzoyl 
, 


(CLIBBENS and NIERENSTEIN), 
1494; A., i, 1062. 
2-Acetoxy-3-methoxybenzylidene diacet- 
ate (Rurp and Linck), A., i, 818. 
5-Acetoxy-7-methylcoumarin-4-acetic 
acid, ethyl ester (Dey), T., 1638. 


thioacetamide (ALBERT), A., i, 539. 
a-Acetoxy-o-nitrophenylthioacetamide 
(ALBERT), A., i, 539. 
Acetoxypropionic acid, a-dichloro-, and 
its acid chloride (BLAtsE), A., i, 56. 
a-Acetoxythio‘sobutyramide (ALBERT), 
A., i, 539. 
3-Acetoxy-p-toluic acid, 6-bromo-, and 
6-chloro-, and their derivatives (v. 
WALTHER and Zipper), A., i, 807. 
4-Acetoxy-i-toluic acid, 8-bromoethyl 
ester (Jacoss and HEIDELBERGER), 
A., i, 804, 
5-2- and -4-Acetoxy-1-tolyl-Ay-heptenes 
(BERLITzER), A., i, 534, 
p-2- and -4-Acetoxy-1-tolyl-AS-pentenes 
(BERLivzer), A., i, 533. 
Acetylacetone, condensation of ethyl 
cyanoacetate and (SIMONSEN and 
NAYAK), T., 792; A., i, 836. 
Acetylacetone, amino- (SCHEIBER and 
HANnN), A., i, 250. 
Acetylacetonethiocarbamide. See 4:6- 
Dimethyldihydropyrimidine, 2-thio-. 
4-Acetyl-3-acetoxymethoxyphenyldihy- 
dro-2:4-benzoxazine-l-ones (EKELEY 
and Por), A., i, 166. 
4-Acetyl-3-acetyl//bromophenyldihydro- 
2:4-benzoxazine-l-one (EKELKY and 
Por), A., i, 166. 
4-Acetyl-3-acetyl-a-hydroxynaphthyldi- 
hydro-2:4-benzoxazine-l-one (EKELEY 
and Por), A., i, 166. 
Acetylallylpyruvic acid, 
(K6rz and Lemren), A., 
Acetylation in the animal 
(HENSEL), A., i, 627. 
Acetylbenzylamine, »-amino-J-iodo-, - 
acetyl derivative (JAcobs and HEIDEL- 
BERGER), A., i, 666. 
4-Acety1-6-benzyl-1-methylcyc/ohexan- 
2-one, and its dioxime (Rupr and 
Tom1), A., i, 570. 
4-Acetyl-3-/‘bromophenyldihydro-2:4- 
benzoxazine-l-one (EKELEY and Por), 
A., i, 166. 
8-Acetyl-a-y-bromophenylhydrazine, <- 
nitroso- (Ponzio and Canuto), A., i, 
1013. 
3-Acetyl-4-isobutylhydantoin, 
(Komatsu), A., i, 168. 
a-Acetyl-3-carboxy-5-carbethoxy-§:4:6- 
trimethyleoumarinic acid (JonvAN 
and TuorreE), T., 399; A., 1, 
293. 


ethyl ester 
i, 248. 
organism 


2-thio- 
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| 
| 
| 


$-Acetyleoumarin, salts and derivatives 
of (Guosn), T., 1603. 
Acetyldiacetoneamine (GABRIEL), A., i, 
999. 
a-Acetyl-3:5-dicarbethoxy-8:4:6-tri- 
methylcinnamic acid, 2-chloro-, of 
ester (JORDAN and THORPR), T., 402; 
A., i, 294. 
a-Acetyl-3:5-dicarbethoxy-8:4:6-tri- 
methyleoumarinic acid (JorDAN and 
THorPE), T., 398; A., i, 293. 
4-Acetyl-3-ip-dimethoxyphenyldihydro- 
2.4-benzoxazine-l-one (EKELEY and 
Por), A., i, 166. 
y-Acetyl-88-dimethylbutyric acid, «- 
cyano-, ethyl and methyl esters 
(ScHErBer and Metsen), A., i, 256. 
a-Acetyl-50-dimethyl-n-decoic acid. 
See Tetrahydrogeranylacetoacetic acid. 
Acetyldimethyl-»-phenylenediamine, 
preparation of, and its salts (MELDOLA 
and Houurty), T., 617; A., i, 588. 
3-Acetyl-1:2-dimethylpiperidine, oxime 
and semicarbazone of (Lipp and 
WIDNMAN)N), A., i, 716. 
y-Acetyl-83-dimethylpropane-aa-dicarb- 
oxylic acid, y-cyano-, ethyl ester 
(SCHEIBER and MEISEL), A., i, 254. 
a-Acetyl-88-dimethylpropane-ayy-tri- 
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en pny ae acid, electrolysis 
of (VANzeETT!1), A., i, 494. 
Acetylenic compounds (LesrigAv), A., 
1, 115. 
refraction and magnetic rotation of 
(Mourev, Murer, and VARIN), 
A., ii, 122. 
hydrogenation of (ZALKIND and By- 
STRJAKOV), A., i, 640; (ZALKIND 
and KvaApiscHEvsk1!), A., i, 641. 
Acetylenic glycols, action of concen- 
trated sulphuric acid on (ZALKIND), 
A., i, 367. 
a-Acetyl- B-ethoxy-8-methylbutyric 
acid, ethyl ester (ScneiBer and 
MEISEL), A., i, 256. 


| Acetylethylenediamine, V:N’-dichloro-. 


| $-Acetyl-1-ethylpiperidine, 
| Acetylethylpyruvie acid, 


See Ethylenebischloroacetamide. 

derivatives 

of (Lipp and WipNMANN), A., i, 717. 

ethyl ester 
(K6Tz and Lemren), A., i, 248. 

o-Acetylglycolyloxybenzoic acid, and 
chloro-, and iodo- (SyNTHETIC 
Patents Co.), A., i, 681. 


| Acetylglycolyloxy-m- and -p-toluic acids 


carboxylic acid, ethyl ester (ScHEIBER 


and Mgrsen), A., i, 254. 
3-Acetyl-2:4-dimethylpyrrole, 


conden- | 


sation products of, with glyoxal and | 


hydrochloric acid (Fisc HER and Ets- 
MAYER), A., i, 310. 
5-Acetyl-2:3-dimethylpyrrole-4-carb- 
oxylic acid, and its ethyl ester(PiLory, 
WILKE, and BLémegr), A., i, 175. 
Acetylene, clectrolytic dissociation of, 
and its metallic derivatives (Skos- 
SAREWSKY), A,, ii, 7. 
adsorption and reduction of, by col- 
loidal palladium and _ platinum 
(PAAL and ScHwankz), A., 1, 765. 


Acetylmethylbenzylamines, 


(SyNTHETIC PATENTS Co.), A., i, 682. 
— yclohexanetrione (HELLER), A 
9-Acetyih pera 3-imino- (SCHFI- 

BER and Hann), A., i, 249. 
4-Acetyl-3-p- ee a an 

2:4-benzoxazine-l-one (EKELEY and 

Por), A., i, 166. 
amino-JV- 

chloro-, acetyl derivatives (JACOBS 

and HEIDELBERGER), A., i, 666. 
Acetylmethylearbinol  (dimethylketol), 

methyl ether of (Driers and 

PFLAUMER), A., i, 128. 


| 4-Acetyl-3-mp-methylenedioxyphenyldi- 


hydro-2:4-benzoxazine-l-one (EKELEY 
and Por), A., i, 166. 


| Acetylmethylethyl-»-phenylenediamine 


reactions of, with catalysts (Tscuit- | 


SCHIBABIN), A., i, 638. 

condensation of (MEYER and Fricke), 
A., i, 907. 

action of, on metals (RECKLEBEN and 
ScuFiBenr), A., i, 113. 

catalytic reduction of (PAAL 
HonENEGGER), A., i, 113. 

conversion of, into acetic acid (FAr- 
BENFABRIKEN VvorM. F. Bayer & 
Co.), A., i, 2. 

preparation of acetaldehyde from 
(Consortium FUR ELEKTROCHE- 
MISCHE INpUSTRIE), A., i, 5; (FAr- 
BENFABRIKEN VORM. 
Co.), A., i, 56; (CuzmMIscHE FABRIK 
GRIESHEIM-ELEKTRON), A., i, 773; 
(FARBWERKE VORM. MEISTER, 
Lucius, & Briinine), A., i, 1050. 


and 


(MeLpota and Howey), T., 613; 
A., i, 587. 
3-Acetyl-2-methyl-1-ethylpiperidine, 
salts of (Lire and WipNMANN), A,, i, 
717. 
4-Acctyl-1-methylcyc/ohexane, 2-amino-, 
and its derivatives (HARRIES and 
Smirn), A., i, 970. 
benzoyl derivative (HARRIES and 
MorrE tL), A., i, 969. 


| Acetylmethyl-p- phenylenediamine, 3:5- 


F. Bayer & | 


dinitro- (MELDOL A and HoL.ELy), T., 
615; A., i, 588. 

Acetylmethylpyruvic -— ethyl ester 
(K6rz and Lemiey), A., i, 248. 

3-Acetyl- -2-methylquinoline, 3-bromo- 
and its hexamethylenetetramine com- 
pound (Jacops and HEIDELBERGER), 
A., i, 820. 
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3-Acetyl-8-methylvaleric acid, and its 
i 7 ae (v. AUWERS 
and HiINTERSEBER), A., i, 1057. 

Acetylnaphthols. 
ketones, hydroxy-. 

Acetylphenylbenzamide (KuHARA and 
Suirsv), A., i, 144. 

Acetyl-a-phenyl-a-benzylhydrazide, 8- 
chloro-, and its hexamethylenetetr- 
amine compound (Jacons and HEIDEL- 
BERGER), A., i, 781. 
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| Acids, equivalent conductivities of 
(GOLDSCHMIDT), A., ii, 214. 

affinity and biological activity of 
(KopaczEwskI), A., i, 104. 


See Naphthyl methyl 


Acetylisopropylidenebenzidine, and its | 


salts (TURNER), T., 1499; A., i, 1053. 


2-Acetylpyrrole, preparation of, and its | 


semicarbazone (TSCHELINCEV and | 
'TERENTJEYV), A., i, 470. 
Acetylstrychninolonic acid-a, barium 
salt, derivatives of (Leucns and 
ScuwakEsEL), A., i, 713. 
Acetylthiocarbamide, preparation of 


(KouMANy), A., i, 944. 
Acetylthiomandelamide (ALBERT), A., i, 
539. 


4-Acety1-3-0-tolyldihydro-2:4- “ew 


ine-l-one (EKELEY and Por), A 
166. 
3-Acetyl-4:5:7-trimethylcoumarin-6:8- 
dicarboxylic acid, <4 esters (Jor- 
DAN and THOR pr), T ~ Oe} Bey 1 


+» i, 


292. 
Acid, C,H,,0;, and its derivatives, from 
carvonecamphor (SERNAGIOTTO), 


A., i, 425. 

C,H,,0,, from galbanum oil (SEMMLER 
and Jonas), A., i, 63. 

O,9H,,0,, and its silver salt, from 
carvonecamphor (SERNAGIOTTO), A., 
i, 425. 

C,.H,,0;N,, from reduction of an- 
hydrobisdimethyltetramic acid 
(GABRIEL), A., i, 582. 

C,,H,,93;, and its silver salt, from 
benzophenone and butyric acid (DE 
Faz), A., i, 814. 

C.)9H,,0,;N, from hydrolysis of the 
lactone of  1-hydroxy-1-phenyl- 
phthalimidyl-a-ethylbutyric acid 
(Freytaa), A., i, 544. 

Cy, H240,, from oxidation of 1-homo- 
veratryl-1:5:6-trimethoxyindene 
(Pyman), T., 186; A., i, 163. 

C.,H_,0,, from oxidation of 1-homo- 
veratryl-1:5:6-trimethoxyindene 
(Pyman), T., 186; A., i, 164. 

Cy,Hg,0,N; and its salts, from oxida- 
tion of Pe Ty ao 
(PymAn), T., 184; A., i, 163. 


Acids, theory of (Lapworts), T 
A., ii, 546. 
electrical conductivity of, in alcohol 
(GOLDSCHMIDT, 
Frict), 


ScuJERVE, and 


A., ii, 136, 


=» O67; | 


adsorption of, by wool (Drert), A., ii, 
§21. 

action of, on metals (HALE and 
Foster), A., ii, 567. 

velocity of solution of metals in 
(CENTNERSZWER and Sacus), A., 
ii, 158. 

estimation of (TRAUBE and Somocy1), 
A., ii, 101; (TrAuBE), A., ii, 571. 

estimation of, in animal or vegetable 


fluids (Srurzer and Haupt), A., ii, 
478. 

estimation of, in beer (Livers), A., ii, 
589. 


estimation of, in wines (PAUL), A., ii, 
590. 
aliphatic, viscosity and fluidity ot 
(DunstTAN), T., 667 ; A., ii, 422. 
surface tension of aqueous solutions 
of (NEIDLE), A., ii, 234. 
freezing-point diagrams of mixtures 
of formamide with water and 
(ENGiisH and Turner), T., 774; 
A., ii, 525. 
influence of hydroxy-acids and lac- 
tones on the chemical constants 
of (Brownk), A., ii, 112. 
formation of acetaldehyde from 
(NEUBERG ; NEUDERG and Tomi. 
NAGA), A., i, 214; (NEUBERG 
and Rusin), A., i, 215. 
metabolism of. See Metabolism. 
unsaturated, electrolytic hydrogena- 
tion of (Pomrto), A., i, 937. 
aromatic, avidity of (Rimpacn and 
Horsrers), A., ii, 244. 
carboxylic, preparation of (Fars- 
WERKE VORM. MEISTER, Lucius, 
& Briinrne), A., i, 813. 
electrolysis of salts of (SCHALL), 


A., i, 660. 
halogenated, action of maguesium 
on esters of (ZALKIND ani 
Scumipt), A., i, 407. 


carboxylic, preparation of anhydrides 
of (NAAMLOOZR VENNOOTSCHAP 
FABRIEK VAN CHEMISCHE PRro- 
DUCTEN), A., i, 4 
dibasic, dissociation constants of 
(Datra and Duar), T., 824; A., 
ii, 532. 
equations for the neutralisation of 
(PripEAvux), A., ii, 677. 
dicarboxylic, esters of, formation and 
saponification of (WEGse HEIDER), 
A., ii, 621. 
fatty, catalytic hydrogenation 
(Dusovitz), A., i, 1049. 


of 
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Acids, fatty, oxidation of (HyLAND and 
Luoyp), A., i, 74. 
estimation of (RatHErR), A., ii, 
291. 
unsaturated, catalytic reduction of, 
by nickel oxides (ERDMANN), A., 
i, 770. 
higher fatty, preparation of lipoid | 
phosphorus compounds of — 
MANN, LA Rocue & Co,), A., i, 
657. 
hydroaromatic unsaturated (v. AUWERS 
and TREPPMANN), A., i, 1058. 
hydroxyaliphatic, preparation of esters 
of (Grin), A., i, 368. 
o-hydroxycarboxylic, nitration of sil- 


| 
| 
| 
| 


Acridone, 
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Acidosis, and its relation to protein 
storage (STEENBOCK, NELSON, and 
Hart), A., i, 41. 

Aconitine, oxidation of (BARGER and 
FIELD), T., 231; A., i, 158. 

Acorus calamus, oils from (RUssELL), 
A., i, 977. 

Acraldehyde, heats of combustion and 
formation of (VOISENET), A., ii, 227. 

octachloro- (EckERT and 


STEINER), A., i, 565. 


| Acridonium salts, chromoisomerism of 


(Hantzscn), A., i, 1073. 
Acrylic acid, preparation of esters of 
(PHILIPPI and SPENNER), A., i, 208. 


| Acrylic acid, ¢richloro-, and its deriva- 


phonyl chlorides of (FARBENFAB- | 


RIKEN VoRM. F. BAayER & Co.), A., 
i, 16. 
hydroxycarboxylic aromatic, prepara- 
tion of ferrous salts of (CLAASz), A., 
i, 681. 
inorganic, and their salts and esters, 
absorption spectra of (SCHAEFER, 
NIGGEMANN, and KOHLER), A., ii, 
389. 
organic, volatility of, in steam 
(GicHSNER DE COoNINCK, and 
Raynaup), A, i, 645. 
partition coefficients and extraction 
velocity of (PINNoW), A., ii, 679. 
solubility and hydration of, in benz- 
ene (DE SzYSzKOWskK1), A., ii, 
617, 618. 
and their anhydrides, action of 
hydrazobenzene on (Simony1), A., 
i, 459. 
azoimides and _ hydrazides of 
(Curtius), A., i, 124, 169, 872; 
(Curtius and HocHscHWENDER), 
A., i, 787. 
dibasic, velocity of self-esterification 
of (KaILan), A., ii, 434. 
unsaturated, isomerism of, when fused 
with alkali hydroxide (Ecorov), 
A., i, 373. 
action of ammonia and carbamide 
on esters of (PHILIPPI and SPEN- 
NER), A., i, 222. 
unsymmetrical! poly basic, esterification 
of (WEGSCHEIDER and JOACHIMO- 
wiTz), A., i, 687. 
weak, estimation of, by conductivity 
methods (Hor1BA), A., ii, 102. 
Acid chlorides, condensation of, with 
ethyl acetoacetate, ethyl cyanoacetate 
and ethyl malonate (BRADSHAW, 


STEPHEN, and WEIZMANN), T., 803; 
A., i, 840. 

Acidosis in the human body (Becun, 
HERRMANN, 
1080. 


CVIIL. ii. 


and Minzer), A, i, 


tives (BOESEKEN and CARRIERE), A., 
i, 646. 
Actinium, extraction of, from the Olary 
ores (RADCLIFF), A., ii, 665. 
distribution of the active deposit of, in 
an electric field (Lucran), A., ii, 3. 

Actinium-C, transformations of (VArR- 
DER and MarspEn), A,, ii, 4. 

Actinolite from Algeria (Azima), A., 
ii, 273. 

Acyl chlorides, aromatic, action of diazo- 
methane on (CLIBBENS and NIEREN- 
STEIN), T., 1491; A., i, 1062. 

Acylaminoacyl chlorides, action of, on 
sodiomalonic esters (IMMENDORFER), 
A., i, 582. 

o-Acyloxybenzoic acids, preparation of 
halogen-alkyl esters of (WOLFFEN- 
STEIN), A., i, 62. 

Acylsulphuric acids, preparation of, and 
of their salts (NAAMLOOZE VENNOOT- 
SCHAP FABRIEK VAN CHEMISCHE PRo- 
BUCTEN), A., i, 4. 

Address, presidential (Perkin), T., 557. 

Adipyldiazoimide, and its derivatives 
(Curtius and DARMSTAEDTER), A., 
i, 125. 

Adipyldiglycine, and its derivatives 
(CURTIUS and DAKMSTAEDTER), A., i, 
125. 

Adipyldihydrazide, and its derivatives 
(CurtiIus and DARMSTAEDTER), A., i, 
125. 

sec.-Adipylhydrazide (Curtius and 
DARMSTAEDTER), A., i, 125. 

Adrenaline (suprarenine; epinephrine), 

effect of, on vasomotor irritability 
(Hoskins and Row ky), A., i, 627. 

effect of, on blood pressure (Harr- 
MAN), A., i, 1037. 

effect of, on the heart-beat (MEEK and 
EysTER), A., i, 738. 

action of carbon dioxide and, on the 
heart (PatTrerRson), A., i, 98. 

effect of, on the pupil of the eye 
(JosEPH), A., i, 737. 

60 
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Adrenalines, comparison of the physio- 
logical action of (TIFFENEAU), A. ,i, 858. 
Adsorption (RAKovsk1), A., ii, 235. 
kinetics of (Diet), A., ii, 232, 522; 
(Marc), A., ii, 233 ; (ARENDT), A., 
ii, 749. 
and the neutralisation of adsorbed ions 
(Bancrort), A., ii, 424. 
relation b-tween  capillarity 
(Potany1), A., ii, 235. 
reversed (FREUNDLICH and Hass), A., 
ii, 317. 


and 


in solutions (v. Gzorarevics), A., ii, | 


521. 
from aqueous solution (FREUNDLICH 
and PosEr), A.,ii, 233. 
Affinity (Bitz), A., ii, 440. 
chemical (BRONSTED), A., ii, 221. 
Air. See Atmospheric air. 


Akundaric acid, and its silver salt (HILL | 


and SrrKar), T., 1441; A., i, 1085. 
Akundarol, and its derivatives (HILL 
and SrrKar), T., 1440; A., i, 1085. 


Alanine, absorption and elimination of | 


(CsonKA), A., i, 615. 
reactions of (CHELLE), A., ii, 30. 
Albite from California (Kraus 

Hunt), A., ii, 694. 
from Switzerland (Lewis), A., ii, 786. 


Albumin, coagulation of, by electrolytes | 


(Bancrort), A., i, 600. 


coagulation of, by pressure (BRIDG- | 


MAN), A., i, 66. 

precipitation and peptisation of solu- 
tions of, by colloids (Brossa and 
FREUNDLICH), A., ii, 241. 

serum, precipitation of, by alkaloidal 
reagents (HANZLIK), A., i, 91. 

estimation of, in serum (ROBERTSON), 
A., ii, 851. 

Albuminoids, decomposition of, by 
bacteria (BRESLAVER), A., i, 754. 
Albumin-peptone, rotation of solutions 
of, and their adsorption by alumina 
(RakuzIN and Bravupo), A., i, 1018. 

Alcohol. See Ethyl alcohol. 

Alcohol, C;,H,;,0(+ 4H,0), from 
Strychnos nux vomica (HEIDUSCHKA 
and WALLENREUTER), A., i, 931. 

Alcohols, action of formaldehyde on, in 

presence of sulphuric acid (Burac- 
ZEWSKI and MaTEJKo), A., ii, 654. 

catalytic oxidation of (DoRoscHEVSKI 
and Barpr), A., ii, 331. 

aliphatic, surface tension of aqueous 
solutions of (NKIDLE), A., ii, 234. 

aromatic, compounds of mercury with 
(ABELMANN), A., i, 470. 

tertiary, esterification of (NEUMANN & 
Co. and ZELTNER), A., i, 2. 

detection of (MANDEL and NevBERe), 
A., ii, 802, 


and | 
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Alcoholic fermentation. See Fermenta- 
tion. 
Alcoholometry (BARENDRECHT), A., ii, 
705. 
Alcoholysis, studies in (KOLHATKAR), 
T., 921; A., ii, 624. 
Aldehydes, formation of, by oxidation 
(SALKOwSKI), A., i, 214. 
preparation of (FABRIQUES DE Pro. 
DUITS DE CHIMIE ORGANIQUE DE 
Larre), A., i, 19; (MANDEL and 
Nevsers), A., i, 934. 
synthesis of (SpArH), A., i, 262. 
conversion of, into the anhydrides of 
esters of ww-glycols (SPATH), A., i, 
215. 
preparation of derivatives of cyano- 
hydrins of (ALBERT), A., i, 8. 
action of s-diphenylearbazide on (Oppo 
and Ferrari), A., i, 596. 
condensation of, with B-diketones 
(Ryan and DunLEA), A., i, 416. 
action of, on Grignard reagents 
(MARSHALL), T., 509; A., i, 409. 
condensation of y-ketonic acids with 
(Borscue), A., i, 691. 
action of, with tetrahydropyridines 
(Lipp and WIpNMAN)), A., i, 716. 
compounds of trichloroacetic acid and 
(KENDALL and Grssons), A., i, 
80. 
colour reactions of (SCHENK and 
BuRMEISTER), A., ii, 592. 
Aldehyde-ammonia (AsCHAN and 
Vasklio), A., i, 648. 
2-Aldehydobenzoic acid, 4-nitro- (Ba- 
KUNIN and ANGRISANI), A., i, 145. 
3-Aldehydobenzylhexamethylenetetr- 
aminium chloride, 4-hydroxy- (J acos 
aud HEIDELBERGER), A., i, 665. 
p-Aldehydobenzyl-3-naphthoic acid, 
2-hydroxy-l-a-bromo-, -1-a-chloro-, 
and -l-a-hydroxy-, methyl esters, and 
their derivatives (LUGNER), A., i, 546. 
o-Aldehydophenylglycine (GLUUD), A, i, 
403, 404. 
Alfalfa. See Lucerne. 
Alge, marine, biochemistry of (KYLIN), 
A., i, 931. 
respiration and metabolism of 
(PANTANELLI), A., i, 757. 
Algic acid (Ky.1n), A., i, 932. 
Alite in Portland cement (JANECKE), 
A., ii, 453. 
Alizarin, equilibrium of ether and 
(Prins), A., ii, 244. 
Alkali carbonates, formation of (MELI- 
Kov and RozENBLAT), A., 1, 
768. 
formation of, from salts of organic 
acids in the light (NEuBERG and 
Pererson), A., i, 212. 


INDEX OF SUBJECTS. 


Alkali chlorides, influence of, on the 
solvent power of water (PHILIP 
andBraMLEY),T. 377; A., ii, 236. 

compounds of arsenious oxide with 
(SCHREINEMAKERS and DE Baar), 
A., ii, 631. 
element, search for an 
(BAXTER), A., ii, 97. 
haloids, specific heat of (BrénstTzp), 
A., ii, 221. 
thermal analysis of mixtures of, 
with the corresponding hydroxides 
(ScarPA), A., li, 448, 633. 
haloids and hydroxides, decomposition 
voltage of molten (NEUMANN and 
BerGveE), A., ii, 817. 
hydroxides, thermal analysis of mix- 
tures of, with the corresponding 
haloids (Scarpa), A., ii, 448, 633. 
hypochlorites, use of, as disinfectants 
(BRETEAV), A., ii, 833. 
iodides, action of bromine on (RAE), 
T., 1286; A., ii, 765. 
metals, spectra of (WatTs), A., ii, 389. 
flame spectra of (THEISSEN), A., ii, 
194. 
dissolved in mercury, solution ten- 
sions of (Sir), A., ii, 89. 
separation of the alkaline earth 
metals from the (GrLMouR), A., 
ii, 486. 


unknown 


nitrates, preparation of, from calcium 
nitrate (LE CHATELIER and Boc- 


1rcH), A., ii, 834. 
equilibrium of, with alkaline earth 
nitrates (HARKINS and CLARK), 
A., ii, 686. 
salts, heats of saturation of (CoLson), 
A., ii, 823. 
sulphites, catalytic oxidation of 
(SAILLARD), A., ii, 159. 
Alkalis, action of, on metals (HALE and 
FosTEr), A., ii, 567. 
action of hydrochloric acid on the 
excretion of (Sgcon!), A., i,. 349. 
standardisation of solutions of 
(Donec), A., ii, 102. 
estimation of (TrAuBE), A., ii, 571. 
estimation of, in animal or vegetable 
fluids (StuTZER and Haupt), A., ii, 
478. 
Alkaline earth chlorides, molten, decom- 
position voltages of (NEUMANN and 
3ERGVE), A., ii, 817. 
metals, spectra of (Hicks), A., ii, 499. 
dissolved in mercury, solution ten- 
sions of (SmirH), A., ii, 89. 
phosphorescent selenides of (KITTEL- 
MANN), A., ii, 121. 
analysis of (REICHARD), A., ii, 651. 
separation of (PATERSON), A., ii, 
797. 
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Alkaline earth metals, separation of, 

from the alkali metals (GILMouR), 
A., ii, 486. 

nitrates, equilibrium of mixtures of, 
with alkali nitrates (HARKINS and 
Ciarr), A., ii, 686. 

peroxides (RIESENFELD and Norre- 
BOHM), A., ii, 449, 450. 

Alkaloids, colloidal state of (TrauBE 

and ONopERA), A., i, 105. 

catalytic action of (TRAUBE and Ono- 
DERA), A., ii, 92. 

assay of (SELF), A., ii, 387. 

augostura. See Angostura. 

of the calabar bean. See Calabar bean. 

cinchona. See Cinchona. 

morphine. See Morphine. 

from opium. See Opium. 

of pareira root (ScHoLTz and Kocn), 
A., i, 450. 

from strychnos. See Strychnos. 

from tobacco (NoGa), A., i, 711. 

estimation of (FERENCZ and DAvip), 
A., ii, 600 ; (FRERICHS and MAnn- 
HEIM), A., ii, 655 ; (CARLINFANTI), 
A., ii, 709 

Alkamines, preparation of, and of their 
esters (LILLY & Co.), A., i, 1050, 1051. 

Alkyl iodides, action of, on dimercuri- 
ammonium nitrite (RAy), T., 1251; 
A., i, 934. 

a-Alkylacetoacetic acids, esters of, con- 
densation of chloromethyl ether with 
(LArpwortH and MELLOR), T., 1273; 
A., i, 939. 

Alkylaminoacyleatechols, preparation 
of (FARBENFABRIKEN VORM. F. BAYER 
& Co.), A., i, 396. 

Alkylaminomethyl alkyl ethers, pre- 
paration of (MErck), A., i, 7 

8-Alkylglucosides, action of enzymes in 
the biochemical synthesis of (Bovr- 
QUELOT and AuBrRy), A., i, 1076. 

Alkylphenylglycinearsinic acids, o- and 
m-nitro-, preparation and reduction of 
(PouLENc Fréres and OscHSsLIn), 
A., i, 855. 

4-Alkylpyrazoles, 5-amino-, and their 
derivatives (MouR), A., i, 311. 

Alkylpyridinium picrates(v. WALTHER), 
A., i, 836, 993; (Koun), A., i, 836. 

Allantoin, constitution of (DAkrn), T. 

434; A., i, 464. 

estimation of, in wine containing 
dextrose (PLIMMER and SKELTON), 
A., ii, 75. 

Allotropie substances, crystallisation of, 
from different solvents (Smits), A., ii, 
750. 

Allotropy, theory of (Sirs), A., ii, 45, 
619; (Smrrs and Boxkuors?), A., ii, 
248; (Krvuyr), A., ii, 322. 
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INDEX OF 


Allotropy, theory of, and its application 
to electromotive equilibria (Smrrs 
and ATEN), A., ii, 39. 

in organic chemistry (Smits), A., ii 
750. 
Alloys, electrolytic deposition of (KRE- 
MANN and Lorser), A., ii, 511. 
cooling curves of (HANEMANN), A., ii, 
4138. 
elasticity of (PorTEVIN), A., ii, 229. 
influence of coalescence on the proper- 
ties of (PorTEVIN), A., ii, 57. 
Widmanstitten structure in (BrE- 
LAIEW), A., ii, 45. 
corrosion of (Drscn), A., ii, 346. 
binary, effect of cooling on the con- 
stitution of (GULLIVER), A., ii, 689. 
gaseous, existence of (v. WARTEN- 
BERG), A., ii, 226. 

Allyl alcohol, preparation of (Cuatra- 
way), T., 407; A., i, 208. 

Allylacetic acid. See Av-Pentenoic acid. 

Allylacetoacetonitrile (Monk), A., i, 
222. 

Allylacetoacetonitrilephenylhydrazone 
(Monr), A., i, 312. 

Allylaminothiodiazolethiol (Buscu and 
Lotz), A., i, 318. 

Allylbenzoic acids, o-hydroxy-, prepara- 
tion of derivatives of (FARBENFABRI- 
KEN vorM F, Bayer & Co.), A 
17. 

3-Allyl-a-carbanilidothiosemicarbazide 
(Buscu and Lotz), A., i, 319. 

3-Allyl-a-carbothiomethylamidethio- 
semicarbazide (BuscH and Lotz), A., 
i, 318. 

Allylerotononitrile, amino- (Monr), A., 
i, 222. 

—— and its dihydrochloride 
(GABRIEL), A., i, 589. 

6-Allyloxy-2- -allylthiol- = noes a taf 
dine (JoHNsoN and Haccarp), A 
89. 

6-Allyloxy-2-methy!thiol-4-methylpyri- 
midine (JoHNSON and HaGcGarpD), A., 
i, 89. 

C-Allylphenols, preparation of (CLAISEN), 
A., i, 13. 

3-Allyl-a-thiocarbamidothiosemicarb- 
azide (Buscu and Lorz), A., i, 319. 

$-Allyl-a-thiocarbanilidothiosemicarb- 
azide (Buscu and Lorz), A., i, 318. 


”? 1, 


my l, 


Allylthiocarbimide, viscosity of mixtures | 


of aniline and (KURNAKOV and Kv1A?), 
A., i, 282, 423. 

2-Allylthiol-1:4-dimethyldihydro 6-py- 
rimidone (JoHNson and HaaGeGarp), 
A., i, 89. 

2-Allylthiol-4-methyldihydro-6-pyrimi- 
done (Jonnson and Haccarp), A., i, 
89. 
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Allylthiosemicarbazide (GaBrigL), A., 
i, 589. 

Allylurethane, ozonide of (HARRIES and 
DiveEt), A., i, 223. 

a-Allylvalerolactone-a-carboxylic acid, 
5-chloro-, ethyl ester (LevUcHS and 
LEMcKE), A., 1, 379. 

Althaein, and its chloride (WILLSTATTER 
and Martin), A., i, 287. 

Alumina. See Aluminium oxide. 

Aluminicarbamide salts (BARBIERI), A., 
i, 782. 

Aluminium, preparation of, from Russian 
minerals (PuscHIN, DISCHLER, and 
MAKSIMENKO), A., ii, 459. 

canal ray spectrum of (STARK and 
Ktnzer), A., ii, 202. 
ultra-violet spark spectrum of (EDER), 
A., ii, 196. 
action of water on (JORISSEN), A., ii, 
metallic, reduction of solutions of 
ferric salts by (ScHUMANN), A., ii, 
489. 
Aluminium alloys with copper (AN- 
DREW), A., ii, 689. 
thermochemistry of (Rouua), A., ii, 
412. 
with copper and nickel (ReaD and 
GREAVEs), A., ii, 691. 
with magnesium (SCHIRMEISTER), A., 
ii, 56. 

Aluminium salts, compounds of, with 
catechol (WEINLAND and DENzEL), 
A., i, 232. 

Aluminium cliloride, action of, on ethane- 
and methane-sulphonyl chlorides 
(BOESEKEN and VAN OCKENBURG), 
A., i, 54. 

hydroxide, effect of ammonium chlor- 
ide on precipitated (Daupr), A., 
ii, 842. 
use of, in urine analysis (TRACY 
and WELKER), A., ii, 851. 
iodides, ammonobasic (FRANKLIN), 
A., ii, 348. 
nitride, sublimation and dissociation 
of (FIcHTER and OESTERHELD), A., 
ii, 168. 
oxide (alumina), cathodic phosphor- 
escence of (DE RonDEN), A., ii, 502. 
equilibrium of lime, silica | and 
(RANKIN and Wrieat), A., ii, 50. 
fusion of, with cobaltous . oxide 
(HEDVALL), A., ii, 636. 
preparation of salts of formaldehyde- 
sulphurous acid with (CH maison 
FABRIK VON HeEypEN), A., i, 
1050. 
value of, as a desiccating agent 
(MARDEN and Exuiorr), A., ii, 
333. 
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Aluminium silicates, colloidal (Wrsc- 
NER), A., ii, 264, 

Aluminium organic compounds :— 
Aluminium iodide, preparation of 


etherates of (DoMANICKI), A., i, | 


369. 


Aluminium detection, estimation and | 


separation :-— 


detection and estimation of, colori- | 


metrically (ATAcK), A., ii, 842. 
estimation of, volumetrically (OsiPov ; 
KovscHARovA), A., ii, 582. 
estimation of, in silicates (SELcH), A., 
ii, 701. 
estimation of, in steel (KICHLINE), 
A., ii, 800. 
separation of iron and (Minnie), A., 
ii, 107. 
Amalgams. See Mercury alloys. 
Ambrosia artemisifolia, bitter principles 
of (NELSON and CRAWForRD), A., i, 
49, 
Amides, action of oxalyl chloride on 
(FicEr), A., i, 869. 
acid, metallic salts of (FRANKLIN), A., 
i, 950, 1051. 
secondary, preparation of (BRUNNER), 
A., i, 224 


Amines, preparation of (IsH1zaKa), A., | 


i, 394 

molecular compounds formed by 
(KorscnvsEl), A., i, 385. 

oxidation of (Suro), A., i, 941. 

action of nitrous acid on (NEoar!), A., 
i, 504. 

compounds of cobalt chloride and 
(PreronI and Pinorti), A., i, 942. 

compounds of metallic oxyhaloids and 
(EPHRAIM and JAHNSEN), A., ii, 
166. 

chlorinated, formation of (HuRsT and 
THorPE), T., 934; A., i, 797. 

p-nitroso-, action of, on hydrazines 
— and JOHANNES), A., i, 
907. 

aliphatic, addition of, to metallic salts 

(Perers), A., i, 504. 


mercury compounds of (RaFro and 


ScARELLA), A., i, 128. 
homologous, surface 
(JAEGER and Kaun), A., ii, 613. 
aromatic, preparation of (FARBWERKE 
vorM. MEISTER, Lucius, & 
Brininc ; BADISCHE ANILIN- & 
Sopa-Fasrik), A., i, 796. 
bromination of (Fucus), A., i, 
520. 


coloration of mixtures of aromatic | 
| Ammonia, formation of, by the electric dis- 


nitro-compounds with (v. Biron 

and MorGu.eEva), A., ii, 391. 
mercury derivatives of (JAcoBs and 

HEIDELBERGER), A., i, 730. 


tension of 


| a-Aminonitriles, 


Amines, aromatic, halogen-acylated, and 
their hexamethylenetetramine salts 
(JaAcops and HEIDELBERGER), A., 
i, 667. 

primary, preparation of 1:3-diketones 
from (RUGHEIMER), A., i, 224. 
action of ammonia gas on the hydro- 
chlorides of (BrpEt), A., ii, 156. 
proteinogenic, physiological action of 
(VANYSER), A., i, 351. 

Amino-acids in food containing protein 

(NoLLAv), A., i, 932. 

spectrographic study of (KoBrr and 
EBERLEIN), A., ii, 716. 

formation of acetaldehyde from (NEv- 
BERG and REwWALD; NEUBERG), 
A., i, 214. 

compounds of neutral salts with 
(PFEIFFER and WirrK4), A., i, 868. 

compounds of formaldehyde with, and 
their value in nutrition (Azz1), A., 
i, 857. 

metabolism of. See Metabolism. 

in blood (G@y6reyand Zunz), A., i, 913. 

content of, in blood and muscle 
(WisHArt), A., i, 612. 

action of muscular tissue on (Lom- 
BRoso), A., i, 476. 

precipitation of, by mercuric acetate 
and sodium carbonate (NEUBERG 
and Kers), A., ii, 292. 

estimation of, volumetrically (CLE- 
MENTI), A., ii, 382. 

estimation of, in food-stuffs (GRINDLEY, 
JosEPH, and SLATER), A., ii, 598. 

separation of, by means of their com- 
pounds with neutral salts (PFEIFFER 
and WitTTKa), A., i, 781. 

a-Amino-acids, preparation of anhydr- 

ides and amines of (GRAZIANI), A., i, 

781, 869. 

Amino-H-acids (amino-derivatives of 
8-amino-a-naphthol-3:6-disul phonic 
acid), identification of (HxssE), A., ii, 
709. 

Aminoazo-compounds, constitution of 

(BALY and Hampson), T., 248; 
A., ii, 120. 

salts of (CASALE and CASALE-SACCHI), 
A., i, 723. 

Amino-compounds, mercury derivatives 
of (Rrepet), A., i, 129. 

mechanism of the 

Strecker synthesis of (STADNIKOV), 

A., i, 508 


| Ammines, metallic (Price and BRAzIER), 


T., 1367, 1713; A., i, 942; (Ley), 


A., i, 453. 


charge (BRINER and Kaun), A., ii, 6. 
formation of, from cyanamide (LOHNITS), 
A., i, 656. 
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Ammonia, preparation of (HAAKH), A 

i, 645. 

synthesis of, from its elements (HABER), 
A., ii, 337; (HABER and GREEN- 
woop), A., ii, 443. 

investigations on (HABER), 
(HasBer, TAMARU, and Ponnaz), 
A., ii, 532. 


heat of formation of (HABER and | 


TAMARD), A., ii, 418; (Haber, 
TaMARU, and OnoLM), A., ii, 419. 

specific heat of (HABER and TAMaARv), 
A., ii, 411. 

equilibrium of the formation 
(HaBer and MascuHKe), A., ii, 828. 

equilibrium of arsenious oxide, water 
and (SCHREINEMAKERS and DE 
BaaT), A., ii, 256. 

and atmospheric air, explosibility of 
mixtures of (SCHLUMBERGER and 
PioTrowsk]), A., ii, 557. 


A., ii, 226 ; | 


| 
| 
| 
| 
| 


of | 


| Ammonio-potassium 
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Ammonium nitrate, transition points of 
(JANECKE), A., ii, 820. 
magnesium phosphate, incineration of 
(Veccut), A., ii, 577. 
magnesium sulphate, solubility and 
eryohydric points of (PorLEzza), 
A., ii, 688. 
nickelamide (Bo- 
HART), A., ii, 773. 
Ammono-acids. See Amides, acid. 
Amylamine-\-phosphinic acid, ethyl 
ester (MICHAELIS and Hocuuavt), 
A., i, 329. 
p-isoAmylaminoaniline, and its hydro- 
chloride (KARRER), A., i, 1074. 


isoAmylaminoazobenzenesulphonic acid, 


and its salts, action of formaldehyde | 


with (KnupsEn), A » i, 220. 
liquid, reactions in (FRANKLIN), A i, 
051. 


in blood (Ronps), A., 
detection of (Grav gs), A 


i, 733. 
-, li, 482. 


and its sodiuin salt (KARRER), A., i, 
1074. 
Amylaminophenylarsinic acid (PoULENC 
FreEREs and Orcusitn), A., i, 855. 
Amylase in blood (Kine), A., i, 35. 
of malt (Petit), A., i, 854. 
in potatoes (Dosy), A., i, 362. 
Amylases (SHERMAN and THomAs), A., 
i, 1§3; (SHERMAN and SCHLESINGER), 
A., i, 183, 604. 


| Amylene, reaction of trichloroacetic avid 


estimation of, volumetrically (WINK- | 


LER ; BERNARD), A., ii, 367. 
estimation of, volumetrically, 
boric acid (Pr1uz), A., ii, 648. 
distilling flask for estimation 
(Wempe), A., ii, 367. 
estimation of, in soils (TARASOy), 
A., ii, 178 ; (PorreR and SNYDER), 
A., ii, 277. 
estimation of, in urine (BONNEMA), 
A., ii, 648. 

Ammonium bases, quaternary, plumbi- 
chlorides of (GuTsreR and WIssMUiL- 
LER), A., i, 218. 

Ammonium compounds, optically active, 
autoracemisation of (Komatsu), A., i, 
1054. 

Ammonium salts, action of, on mercuric 
iodide (GuAREscHI), A., ii, 167. 

Ammonium borates, equilibrium of the 

formation of (Sporci and Mecaccr), 
A., ii, 686. 


with 


of 


| tsoAmyloxycaryophyllene, 


and (TrMOFREV and ANDREASOV), A., 
ii, 755. 

Amylenenitrolacetoacetic acid, esters of, 
and their derivatives( WALLACH, REcnu- 
ENBERG, and RrESENER), A., i, 499. 

3-Amylindigotin, 3-hydroxy- (TscuIti- 
KIN), A., i, 722. 

Amyliobatis aquila, fat in the liver of 
(PALADINO), A., i, 619. 

isoAmylmenthol (Baprker), A., i, 1055. 

B-nitroso- 

(DeEussEN, VIELITZ, and Mayer), A 

i, 275. 


| 3-isoAmyloxy-p-toluic acid, 6-chloro-, 


bromide, action of, on metallic iodides | 


(Guarescul), A., ii, 365. 

cerous carbonate (HoFMANN 
HoscuEtez), A., ii, 165. 

haloids, density and dissociation of 
the vapours of (Smirn and Lom- 
BARD), A., ii, 86. 

perhaloids (CHATTAWAY), T., 105. 

hydroxide, electrochemical oxidation 
of (TURRENTINE and OLIy), A., ii, 
444. 


and 


molybdate, recovery of, from residues | 


(Prescort), A., ii, 691. 


and its methyl ester (v. WALTHER and 
ZIPPER), A., i, 806. 
“ Amylquinolindigotin ’ See 3-Amylin- 
digotin, 3-hydroxy-. 
isoAmylthiophosphazotsoamylamine 
(MICHARLIS, MENTZEL, and HocHHuvr), 
A., i, 329. 

Anemia, hemolytic, retention of iron in 
(Murr and Duny), A., i, 103. 
Anesthetics, residual valency of 

(MATHEWs), A., i, 106 
action of, on permeability of cells 
(McCLENDoN), A., i, 922. 
Analcite-basalts of Sardinia (WAsH- 
INGTON), A., ii, 275. 
Analysis, symbolical representation of 
(Gow1nG-Scopss), A., ii, 20. 
combustion, of organic compounds 
(RermeR), A., ii, 578. 
by eryoscopic means (DrapreEr), A., ii, 
821. 
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Analysis, ae volumetric 
(ZIEGEL), A » fi, 172. 
gravimetric, apparatus for handling 
small wang of material in 
(Donav), A., ii, 571. 
mierochemical, ‘fluorescence in (LENz), 
A., ii, 275. 
quantitative (Emrcn), A., ii, 646. 
micro-electro- (RIESENFELD and 
MO6.LER), A., ii, 841. 
photometric. See Nephelometry. 
physico-chemical, of hydrolysable salts 
(Scuprratskt), A -, li, 326. 
thermal. See Thermal Analysis. 
volumetric, paraffined apparatus for 
(PovARNIN), A., ii, 477. 
Anemonin, constitution of (ASAHINA), 
A., i, 1067. 
Angostura alkaloids (TROGER 
Mitier), A., i, 447. 
Anhydrides, acid, preparation of (MuL- 
LER and Drvrscu CELLULOID 
FasrRIk), A., i, 
Pe nF © 
amide-o-aldoxime (GLUUD), A.,i, 403. 
Anhydroacetaldehydophenylglycine-o- 
aldoxime (GiUUD), A., 1, 403. 
Anhydrobenzaldehydophenylglycine-o- 
aldoxime (GLUUD), A., i, 403. 
Anhydrobisdimethyl oxy-y-methyl- 
glucosidemonoacetone (IRVINE, FYFE, 
and Hoge), T., 541; A., i, 382. 
Anhydrobisdimethyltetramic acid (GaB- 
RIEL), A., i, 582. 
Anhydrocamphoronehydroxylamine 
(FRANCESCONI and SANNA), A., i, 
81. 
aye oe ny ee 
o-aldoxime (GLUUD), A., i, 403. 
Anhydrocymarigenin (W INDAUS 
HERMANNS), A., i, 704. 
Anhydro-2:2’-diphenylenebisdipheny]- 
carbinol (SCHLENK and Bravns), 
A., i, 519. 
Anhydroformaldehydophenylglycin- 
amide-o-aldoxime (GLUUD), A., i, 403. 
Anhydroformaldehydophenylglycine-o- 
aldoxime (GLuUUD), A., i, 403. 
Anhydrofarfuraldehydophenylgiycine- 0- 
aldoxime (GLUUD), A., i, 403. 
Anhydrogitalin, suanioulion and deriva- 
tives of (KILIANI), A., i, 281. 
l-a5-Anhydroidosaccharic acid, and its 
potassium hydrogen salt (Lev ENE and 
La Force), A., i, 783. 
aa’ -Anhydromucie "acid (LEVENE and 
La Foreg), A., i, 944. 
Auhydropropionaldehydophenylglycine- 
o-aldoxime (GLUUD), A., i, 403 
l-a5-Anhydrosaccharic acid, and its 
potassium wae salt (LEVENE and 
La Forer), A., i, 783. 


and 
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Anilides, polymorphic (CHATTAWAY 
and LAMBERT), T., 1766. 
nitration of (Voroéex and Burpa), 
A., i, 662. 
Aniline,ebullioscopic constants of (BEcK- 
MANN, LIESCHE, V. BossE, HARING, 
and WEBER), A., ii, 144. 
viscosity of the system allylthio- 
carbimide and (KurRNAKOV and 
Kviat), A., ii, 232, 423. 
bromination of, and its benzylidene 
derivatives (FRANZEN and HeEn- 
GLEIN), A., i, 230. 
hydrochloride, diiodo- (Jackson and 
Wuitmore), A., i, 648. 
nitrate, rae ded of (WALLER- 
ANT), A., i, 1053. 

Aniline-o-sulphonie acid, preparation of 
(OBERMILLER), A., i, 674. 

w- -Anilinoacetophenone, N-chloroacetyl 
derivative (Jacops and MHEIDEL- 
BERGER), A., i, 668. 

1-a-Anilinobenzyl-3-naphthoic acid, 2:4- 
dihydroxy-, ethyl ester (Nowak), A., 
i, 546. 

w-Anilino-w-2-hydroxy-3-carbomethoxy- 
a-naphthyl-y-tolualdehydephenyl- 
hydrazone (LUGNER), A., i, 547. 

8-Anilino-8-methylbutyranilide, a- 
cyano- (SCHEIBER and MEIsgL), A., i, 
256. 

Anilinophenyl glycol ether, p-2:4-di- 
nitro- (FARBENFABRIKEN VorRM. F. 
BAYER & Co.), A., i, 677. 

1-a-Anilino-p-phenylazomethinebenzyl- 
3-naphthoic acid, 2-hydroxy-, methyl 
ester (LUGNER), A., i, 547. 

Anilino-1-phenyl-3-methylpyrazoles, 4- 
amino-, and _ their derivatives 
(MICHAELIS and ScuAFrek), A., i, 
314. 

Anilino‘soquinolinium y-cyanide(ZINCKE 
and KROLLPFEIFFER), A., i, 458. 

Anilino-p-tolylphosphinic acid, and its 
derivatives (MICHAELIS, Vv. GAZA, and 
Reuse), A., i, 330. 

Anima] fluids, physico-chemical studies 
on (QUAGLIARIELLO and D’AGosTINo), 
A., i, 921. 

Animal tissues, oxidation processes in 
(BATTELLI and Srern), A., i, 
346. 

Animals, relative number of blood- 

corpuscles in (WELLS and SuTron), 
A., i, 1077. 

blood-relations of, as shown by the 
composition of the serum-proteins 
(THompson), A., i, 94; (Briaes), 
A., i, 95. 

catalase in (ZIEGER), A., i, 622. 

cold-blooded, hemolysis in (K1scH), 
A., i, 96 
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Anisaldehyde, compounds of dimethyl 
diketone monoxime and (Diets and 
Riey), A., i, 690. 
Anisaldehydemethylsemicarbazone 
(BackER), A., i, 654. 
Anisaldehydephenylhydrazone peroxide 
(Buscn and Dierz), A., i, 308. 
o- and p-Anisaldoximinoacetic acid 
(Conn), A., i, 402. 
Anisic acid, mercuric salt (LAasoux) 
A., i, 537. 
esters of, and their derivatives (JAcoBs 
and HEIDELBERGER), A., i, 780, 804. 


p-Anisidine, 3-chloro-, and its acetyl 
| Anthocyanins 


derivative (Hurst and THorps), T., 
939; A., i, 797. 
o- and p-Anisidines, absorption spectra 
of (Purvis), T., 663; A., ii, 392. 
w-0-Anisidinoacetophenone, N-chiloro- 
acetyl (Jacoss and HEIDELBERGER), 
A., i, 672. 
Anisole, and  p-bromo-, 
spectra of (Purvis), T., 660 ; A., ii, 392. 
——_ media, chemical reactions 
n (TAMMANN), A., ii, 321. 
odutuateipalstengennele acid (Syn- 
THETIC PATENTS Co.), A., i, 682. 
p-Anisyldi-a- naphthylmethane (MacIp- 
son), A., i, 954. 
4-Anisylhydantoin, 2-thio- 
and KouMANN), A.. i, 900. 
o- and _  p-Anisylhydrazine 
(CuaArRIER), A., i, 907. 
Anisylideneacetophenone, dibromo-, re- 
placement of bromine from (WILSON 
and Boon), A., i, 413. 
Anisylideneaminobenzoic acids, poly- 
morphic (SENIER and Forster), T., 
1172; A., i, 877. 
Anisylidenebromoanilines, polymorphic 
(SENIER and Forster), T., 1171; 
A. i, S77. 
Anisylidenechloroanilines (SENIER and 
Forster), T., 1170; A., i, 877. 
Anisylidene--cumidine (SENIER and 
Forster), T., 1170; A., i, 877. 
Anisylidenedehydroacetic acid (BorscuE 
and GERHARDT), A., i, 440. 
a-Anisylidenelaevulic acid, lactone 
anhydride (BorscHE), A., i, 691. 
4-Anisylidene-3-methylisooxazolone 
(Berti and BERLINGOZz!), A., i, 996. 
Anisylidenenaphthylamines, Per 
morphic (SENIER and Forster), T 
1172. 
Anisylidenexylidines, 
(SeniER and Forster), 
A. % St 
p- -Anisyl isopropyl ketone (v. AUWERS), 
A., ii, 297. 
Ankerite from Alsace (KRAEMER), A 
640. 


(JOHNSON 


nitrates 


polymorphic 
T., 1169; 


m % 


absorption 


SUBJECTS. 


Annual General Meeting, T., 542. 
Anodes, copper, coating of, in cyanide 
solution (MILLER), A., ii, 139. 
silver, potentials of (REEDY), A., ii, 

733, 790. 

Anorthite, equilibrium of, with forsterite 
and silica (ANDERSEN), A., ii, 361. 
Antagonism, measurement of (OsTER- 

Hout), A., i, 47, 48. 


| Anthocyanidins, production of (EveEr- 


EsT), A., i, 25. 

Anthocyanin (KEEGAN), A., i, 198. 

synthesis of (WHELDALE and Bassett; 
Everest), A., i, 25. 

(WILLSTATTER 

Nouan), A., i, 282, 288; (WILL- 
STATTER and MALLison), A., i, 
282, 289; (WILLSTATTER and 
Bouton), A., i, 283 ; (WILLSTATTER 
and Mrge), A., i, 284, 287 ; (WILL- 
STATTER and ZOLLINGER), A., i, 
285 ; (WILLSTATTER and MARTIN), 
A., i, 287. 

production of (Everest), A., i, 25. 

Anthracene derivatives, preparation of 
(Karpos), A., i, 10. 

Anthracenes, chloro-, preparation of 
(FARBWERKE VorM. MEisTER, LUcIvs, 
& Brinins), A., i, 794. 

Anthracene colouring matters, prepara- 
tion of (BADISCHE ANILIN- & Sopa- 
FABRIK), A., i, 65. 

Anthracene series, preparation of sul- 
phonyl chlorides of the (FARBEN- 
FABRIKEN VORM. F. BAYER & Co.), 
A., i, 794. 

Anthracene-1:9-dicarboxylic acid, pre- 
paration of, and its substitution deriva- 
tives (BADISCHE ANILIN- & Sopa- 
Fasrik), A., i, 407. 

1:4:9:10-Anthradiquinone (LEssEr), A 
i, 420. 

Anthranil (BAMBERGER), 
(HELLER), A., i, 844 
Anthraquinone, preparation of (CHE- 

MISCHE FABRIK GRIESHEIM-ELEK- 
TRON), A., i, 20, 63. 

equilibrium of hexane and (PRtxs), 
A., ii, 244. 

derivatives, preparation of (ScHOLL), 
A., i, 22. 

halogenated derivatives of (EckERT 
and STEINER), A., i, 565. 

preparation of nitrogen derivatives of 
(FARBWERKE ORM. MEISTER, 
Lucius, & Brinine), A., i, 23. 

preparation of sulphur derivatives 
of (FARBWERKE VORM. MEISTER, 
Lucius, & Brininc), A., i, 
419. 

separation of the sulphonic acids of 
(CrossLeEy), A., i, 975. 


and 


A., i, 556; 


INDEX OF SUBJECTS. 
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Anthraquinone, 1:2-diamino-, action of | Anthraquinone-N-1:1’-oxazine, prepara- 


ethyl oxalate with (ErtL), A 
589. 

3-bromo-2-amino- (JUNGHANS), 
21. 

1-chloro-, and its derivatives (FARB- 
WERKE VorM. MEISTER, Luctvs, & 
Brinins), A., i, 20. 

1-chloro-4- -hydroxy-, 
hydroxy- (EckErr and STEINER), 
A., i, 568. 

4-chloro-1-hydroxy-, preparation of, 
and its derivatives (ULLMANN), A 
i, 22. 

heptachloro-, and its derivatives 
(Eckert and Sretner), A., i, 564. 

1-hydroxy-, preparation of — 
derivatives of (ULLMANN), A., i, 
1065. 

5-nitro-1:4-diamino- (FARBENFABRI- 
KEN vorM. F, BAYER & Co.), A., i, 
21. 

2-nitro-1:4-dihydroxy-. 
zarin, 2-nitro-. 

Anthraquinones, preparation of deriva- 

tives of (BADISCHE ANILIN- & SopA- 
FABRIK), A., i, 30. 

amino-, preparation of (FARBWERKE 
vornM. ME!sTER, Lucius, & Brtn- 
Inc), A., i, 20, 63; 
GESELLSCHAFT FUR ANILIN-FABRI- 
KATION), A., i, 20. 


A., i, 


See Quini- 


B-bromoamino-, preparation of (Far- | 


BENFABRIKEN vorM. F, Bayer & 


Co.), A., i, 21. 


nitroamino-, preparation of (BADISCHE | 


ANILIN- and SopA-Fapsrik), A., i, 
419. 

Anthraquinone colouring matters, 
preparation of (FARBWERKE VORM. 
Meister, Lucius, & Brtnrne), A., i, 
458. 

Anthraquinone series, preparation of 
unsaturated acids of the (FAnBEN- 
FABRIKEN VORM. F. Bayer & Co.), 
A., i, 816. 

preparation of nitrogenous derivatives 
of the (FARBWERKE VoRM. MEISTER, 
Lucius, & Briintne), A., i, 697. 


| 


op be | 


and 1-nitro-4- | 


tion of (FARBWERKE VORM. MEISTER, 
Lucius, & Brtnrne), A., i, 28. 
2(2’)-Anthraquinonyl-a- and -8-anthra- 
quinoneiminazoles (SCHAARSCHMIDT 
and Lev), A., i, 178. 
2(2’)-Anthraquinonylbenziminazole 
(ScHAARSCHMIDT and LEv), A., i, 178. 
Anthraquinonylearbamide (Sonn), A 
i, 395 
N-Anthraquinonylisatins, preparation 
of (FARBENFABRIKEN VORM. F, BAYER 
& Co.), A., i, 839. 


| 2-Anthraquinonylthiolanthraquinone, 1- 


_ Anthrimides. 


(AKTIEN- 


cyanuo- (SCHAARSCHMIDT), A., i, 698. 

Anthraxolite in the Crimea (ARSHINOV), 
A.,, ii, 639. 

9:10-Anthrenylethane, 888-tri-bromo- 
and -chloro- (FRANKFORTER and 
KRrITCHEVskyY), A., i, 78. 

9:10-Anthrenylethylene, 88-dichloro- 
(FRANKFORTER and KritTcHEVsky), 
A., i, 78. 

See Dianthraquinonyl- 
amines. 

Antigens, detection and concentration 
of, by ultrafiltration and dialysis 
(GLENNY and WALPOLE), A., i, 750. 

Antimony, physico-chemical studies on 

(COHEN and VAN DEN Boscn), A., 
ii, 471. 

allotropy of (CoHEN and VAN DEN 
Boscn), A., ii, 58. 


| Antimony alloys with arsenic and tin, 


preparation of thiocarbamide deriva- | 


tives 
vorm. F. BAyvEer & Co.), A., i, 697. 

Anthraquinone-2- -carboxylic acids, 1- 
amino-, preparation of, and their 
derivatives ere ANILIN- & 
Sopa-Fasrik), A., i, 407. 

a and  £- -Anthraquinoneiminazoles 
(ScHAARSCHMIDT and Lev), A., i, 
178. 

Anthraquinone nitriles, preparation of 
(FARBWERKE VorM. MEIstTeER, Lucius, 
& Brinine), A., i 18, 


of the (FARBENFABRIKEN | 


| 
| 


| 


analysis of (STIEF), A., ii, 286. 
with potassium (PARRAVANO), A., ii, 
568. 

Antimony compounds, detection of im- 
purities in (PAGNIELLO), A., ii, 108. 
Antimony ¢richloride, electrolysis of, in 

presence of colloids(MazzuUccHELLI), 
A,, ii, 19. 
trioxide, reduction of, by the sulphide 
(ScHOELLER), A., ii, 59. 
trisulphide, reaction ‘of, on heating with 
the oxide (SCHOELLER), A., ii, 59. 
Antimony, estimation of, iodometrically 
(Kos), A., ii, 379. 
estimation of, volumetrically (Urz), 
A., ii, 586. 
estimation of, in stibnite (LEHMANN 
and LoKAv), A., ii, 379. 
Antimony-arsenic compounds, organic, 
preparation of (FARBWERKE VORM. 
Meister, Lucius, & Brinrne), A., 
i, 33. 

Antipyrine (1-phenyl-2:3-dimethyl-5- 
pyrazolone), conversion of, into di- 
antipyrylmethane (AsTRE), A., i, 
592. 

cacodylate 

(BaRTHE), A., 


and methylarsinate 


i, 87. 
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Antipyrine (1-phenyl-2:3-dimethyl-5- 


pyrazolcne), estimation of, in presence | 


of caffeine (EMEkY and PALKIN), A., 
ii, 600. 

Antiseptics, action of, on enzymes (NEv- 
BERG and IvANovy), 
(NEvuBERG and Norp), A., i, 360. 

action of, on growth in soils (BuppIN), 
A., i, 112. 

chloro-compounds suitable for use as 
(Dakin), A., i, 924. 

Anti-substance action, mechanism of 
(THIELE and Emsueron), A., i, 97. 

Antithrombin, origin of (DENNY and 
Minor), A., i, 914. 

effect of temperature on (HOWELL), 
A., i, 36. 

Antitoxins (OsTroMISsLENSK]), 
751, 752; (OsTROMISSLENSKI 
Prerrov), A., i, 751. 

Apioleacraldehyde, and its oxime (ALEs- 
SANDRI), A., i, 555. 

Aplotaxene (SEMMLEK and FELDSTEIN), 
A., i, 276. 

Apnea (GITHENS and MELTZER), A., i, 
185. 


y oe 


and 


Apocynum cannabinum, . ogg from | 


(WrinpAus and HerMANNs), A., i, 
703. 
Apparatus for carrying over by means 


of a gas, the vapours emitted by a | 


substance (MANGUTIN), A., ii, 549. 

Aqua regia, use of, as a chlorinating 

agent (KEMpF and MoEHRKE), A., 
i, 417. 

action of, on organic 
(Datra and CHATTERJEE), A., i, 
114, 

Aragonite, distinction between calcite 
and (Quercren), A., ii, 700. 

Aralia cordata, choline in (MIYAKE), 

A., i, 928. 
nuclein bises in shoots of (MIYAKE), 
A., i, 758. 

Arecolidine, and its salts(Empr), A 
982. 

Argentum colloidale and proteinicum, 
estimation of silver in, volumetrically 
(KorNDORFER), A., ii, 67. 

Arginase, action of (CLEMENTI), A., i, 
606, 912, 918. 

Argon, spectrum of (PAuLson), A., ii, 

94. 


isothermals of (HoLBorn 
Scuuttze), A., ii, 743. 

density of (ScHuULTzE), A., ii, 833. 

ignition of mixtures of electrolytic gas 
and (Crorts), T., 290; A., ii, 
252 

and nitrogen, estimation of mixtures 
of (HAMBURGER and Fiuippo), A 
ii, 67, 485. 


A., i, 359; | 


——* 


and | 


OF SUBJECTS. 


| Arsenic, purification of solutions con- 


taining, by means of blood-charcoal 
(CHAPIN), A., ii, 66. 

influence of, on ammonification and 
nitrification in soils (GREAVES and 
ANDERSON), A., i, 484. 

distribution of, in the human body 
(UNDERHILL), A., i, 70. 

fixation of, by the brain (McINTosH 
and FILpgs), A., i, 44. 

distribution of, in the liver (RYAy), 
A., i, 923. 

Arsenic alloys with antimony and tin 

(Stier), A., ii, 286. 

Arsenic compounds, use of, in agricul- 
ture (CuToLO), A., i, 204. 

nature of, produced by Penicillium 

(Kiason), A., i, 486. 

Arsenic trihydride, hydrate of (Dr For- 
CRAND), A., ii, 338. 

Arsenious oxide, equilibrium of am- 
monia, water and (SCHREINE- 
MAKERS and DE Baar), A., ii, 
256. 

compounds of alkali chlorides with 
(ScHREINEMAKERS and DE BAAt), 
A., ii, 631. 

use of, as an alkali aoa 
(MENzIEs and McCartuy), A 
797. 

Arsenious acid, toxicity of y 
acid and (JoACHIMOGLU), A 
1038. 

analysis of ae of (FRANCOIS 
and LasaussB), A., ii, 484. 
Arsenic acid, toxicity of arsenious 
acid and (JoAcHIMOGLU), A., i, 
1038. 
Arsenates, —— 
Gyv.al), A., 256. 
Arsenic ¢risulphide y Renee sulphide), 
limit value and concentration of 
sols of (KkuyT and VAN DER 
Spek), A., ii, 323. 
coagulation of colloidal solutions of 
(MukHopapuyaya), A., ii, 767. 
decolorisa‘ion of colloidal solutions 
of (PEskov), A ., ii, 429. 

Arsenic organic compounds, oa 
of (Roeper and Buasi), A., 1, 
331. 

aromatic (KARRER), A., i, 3838, 855; 
(FARBWERKE VORM. MEISTER, 
Lucius, & Brintne), A., i, 728, 
729 ; (MicHAELIs), A., i, 729. 

| amino-derivatives,  s. . 

| (Parkr, Davis & Co.), A 


"9 i, 


(KLEmp and 


728. 
Arsenic-antimony compounds, organic, 


Meister, Luctus, & Brinrne), A., i, 


| preparation of (FARBWERKE VORM. 
33. 
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estimation and 
A., ii, 


Arsenic detection, 


separation :— 
detection of 
578. 


(BILLETER), 


detection of, by Bettendorff’s aes 
(VANINO and HARTWAGNER), A., ii, 
369. 

detection and estimation of, in organic 
compounds (BARTHE), A., ii, 484, 
699. 

detection and separation of (Brown- 
ING), A., ii, 801. 

estimation of, 
(ANDREWS; BRANDT), A., ii, 279. 

estimation of, in iron and _ steel 
(KLEINE), A., ii, 179; (BRANDT), 
A., ii, 370. 

estimation of, in lead (BRANDT), A., ii, 
280. 

estimation of, in organic compounds 
(BuLYGHIN and v. BILLETER), 
A., ii, 840. 

estimation of, in physiological fluids 
(Kuason), A., ii, 649. 

estimation of, in sulphuric acid 
(NissENsoN), A., ii, 370. 

estimation and separation of (JAN- 
NASCH and SEIDEL), A., ii, 178. 

separation of, from tungsten (DiEcK- 
MANN and Hruvperr), A., __ ii, 
370. 

separation of, from zinc, copper and 
iron (BALLS and McDonNeELL), 
A., ii, 106. 

Arsenobenzene, 3:3’-diamino-4:4’-di- 
hydroxy-, preparation of, and its 
derivatives (FARBWERKE VORM. 
Metster, Lucius, & Brinrnw), 

-» i, 33. 

5:5’-di- and  3:5:3':5’-tetra-amino- 
2:4:2’:4’-tetrahydroxy- (BAUER), 
A., i, 607. 

hexaamino-, 
preparation 
Sune), A., i, 33. 

Arsenobenzene-2:2’-dicarboxylic 

5:5’-diamino-4:4’-dihydroxy- 

—— (KARRER), 
56. 

Arsenobenzene-pp’-dimethylaminoacetic 

acid (Les ETaBLISSEMENTS PoULENC 

— and OECHSLIN), A., i, 

o- and p-Arsenobenzoic acids (MICHAEL- 

Is), A., i, 729. 

1:1’-Arseno-2:2’-stilbene, 5:5’-diamino-, 

and 5:5’ oe 4:4 ’dihydroxy- 

(Karrer), A., i, 333. 

Arylaminomethy] ay] ethers, prepara- 

tion of (Merck), A., i, 7. 

Arylaminopropanes, ewe of de- 

rivatives of (MERCK), A., i, 11. 


and ftetranitrodiamino-, 


acid, 
and 
kk. & 


iodometrically | 
| Arylsulphonamides, 


| Assimilation of plants. 
of (BoEHRINGER &X | 
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2-Arylanthraquinonylthiocarbamides, 
preparation of (FARBWERKE VORM. 
MEIsTER, Lucius, & Brinine), A., i, 
1065. 

Arylarsinic acids, o-hydroxy-, ye wt 
tion of (MEYER and OEcHSLIN), A., i, 
855. 

Arylhydrazine nitrates, action of nitric 
acid on, in presence of quinones 
(CHARRIER), A., i, 906. 

2-Arylquinoline-4-carboxylic acids, pre- 
paration of (CHEMISCHE FABRIK AUF 
AKTIEN vor. E. ScHERING), A., i, 27. 

reduction of, by 
hvdriodic acid (FiscnEr), A., i, 138. 

Arylsulphonylaminoanthraquinone-carb- 
oxylic and -sulphonic acids, prepara- 
tion of (AKTIEN GESELLSCHAFT FUR 
ANILIN-FABRIKATION), A., i, 1065. 

Asarylaldoxime, N-phenyl derivative 
(ALESSANDRI), A., i, 555. 

Ascaridolic acid, resolution of (NELSON), 
A., 3, &. 


| Aspartic acid, and its derivatives, optical 


rotation of (CLouveH), T., 1510; 
A., ii, 811. 
inversion of sucrose by (RADLBERGER 
and Sircmunp), A., i, 774. 
Aspergillus, nitrogen selection of 
(ZALESKI and PsuKow), A., i, 756. 


| Aspergillus niger, influence of autolysis 


on the mycodextran content of (Dox), 
A., i, 108. 
Aspergillus 
(ScaLEs), A., 107. 
Asphalt, colloidal ‘chemistry of (RosING- 
ER), A., ii, 200. 
photochemistry of (Gépricn), A., i, 
978. 


a = enzymes’ of 


Trinidad, constituents of (RICHARD- 
son), A., ii, 270. 

Aspirin. See o-Acetoxybenzoic acid. 

Sve Plant 
assimilation. 

Asymmetry, molecular and physical, 
relation between (JAEGER), A., i, 
867 ; ii, 399. 

Atacamite, action of ammonium salts 

with (TscHuUMANOY), A., ii, 774. 
action of potassium hydroxide on 
(TscnuMANOVY), A., ii, 774. 
Athletes, metabolism of. See Metabolism. 
Atmospheric air of Bucharest, constitu- 
ents of (Mrinovict and GRozEA), 
A., ii, 334. 
of railway tunnels (SEIDELL and 
MesERvVE), A., ii, 104. 
refractive index of (Srarrscv), A., ii, 
298. 
electrical conductivity of, after con- 
tact with phosphorus (ScHENCK 
and BREUNING), A., ii, 306. 
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Atmospheric air, new ion in (PoLLock), 
A., ii, 403. 


spontaneous ionisation of water vapour | 


in (Oppo), A., ii, 520. 
isothermals of (HoLBORN 
Scuvuttze), A., ii, 743. 
and ammonia, explosibility of mixtures 


of (SCHLUMBERGER and Piorrow- | 


SKI), A., ii, 557. 


velocity of ignition of mixtures of | 


methane and (PARKER), T., 328; 
A., ii, 245. 


effect of the oxygen tension in, on | 
combustion (DALLWIG, Ko.L.s, and 


LoEVENHART), A., ii, 443. 
isolation of oxygen from (BERGFELD), 
A., ii, 16 


liquid, distillation of, in a magnetic | 


field (McBripp), A., ii, 552. 
dissolved in water, estimation of 
(WINKLER), A., ii, 792. 
estimation of carbon monoxide in 
(GauTIER), A., ii, 699. 
estimation of gasolene vapour in 
(BurRELL and RosBertson), A., ii, 
184. 
estimation of oxygen in (Lepvc), A., 
ii, 443. 
Atom, magnetic field of an (ALLEN), A., 
ii, 33 
Atoms, structure of (ALLEN), A., ii, 33, 
439 ; (CREHORE), A., ii, 92; (VE- 
GARD), A., ii, 489; (HARKINS and 


WILson), A., ii, 548, 544 ; (Bonr), 


A., ii, 682. 


formation of complex (HARKINS and | 


Witson), A., ii, 814. 


relations between physical constants of | 
| 3-Azimido-3-pheny1-3:4-dihydrobenzox- 


electrons and (ALLEN), A., ii, 545. 

hypothesis of compressible (Ricu- 
ARDS), A., ii, 16. 

Atomic weight, and electromagnetic 

inertia (NicHoLson), A., ii, 404. 

of cadmium (BAxTER and Harrt- 
MANN), A., ii, 98; (HULETT and 
Quinn), A., ii, 771. 

of carbon (RicHAaRDs and Hoover), 
A., ii, 96. 

of chlorine, phosphorus, and silver 
(GuYE and GERMANN), A., ii, 49. 

of columbium (SmirH and VAN 
HAAGEN), A., ii, 692. 

of lead (BAxTER and THORVALDSON), 
A,, ii, 455; (BAXTER and GROVER), 
A., ii, 456. 

of lead from pitchblende (H6nic- 
SCHMID and Horovirz), A., ii, 
635. 

of molybdenum (MULLER), A., ii, 

of praseodymium (BAXTER 
Stewart), A., ii, 263. 


and 


and | 
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Atomic weight of radium emanation 
(DeEBIERNE), A., ii, 303. 
of tantalum (SEARs and BALKg), A., 
ii, 351. 
of tin (Briscor), T., 63. 
Atomic weights, report of the Inter- 
national Committee on, T., 1282. 
table of, T., 1285. 
for 1914 (BAxreEr), A., ii, 249. 
caleulation of (WARRINGTON), A., ii, 
160. 
of elements, relation between the, and 
the velocity of their atoms at their 
melting points (v. WEIMARS), A., 
ii, 545. 
Atropine, detection of, colorimetrically 
(Wasicky), A., ii, 710 
Attraction, physico-chemical force of 
(Konosovsk1), A., ii, 532; (Gur. 
vitscn), A., ii, 744, 747. 


| Augites, (ZAMBONINI), A., ii, 570. 


Aurichalcite from Japan (Karo), A., ii, 
641. 


| Aurothiosulphuric acid, preparation of 


derivatives of, as therapeutic agents 
(FARBWERKE VORM. MEISTER, Lucivs, 
& Brutnino), A., i, 6. 
Autolysis (BrapLey), A., i, 1028. 
role of halogens in (Morse), A., i, 
1029. 
Avena sativa, experiments on the germi- 
nation of (PLATE), A., i, 487, 928, 1084. 
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Azobenzene, amino-, p-chloroacetyl deri- 
vative (JAcoBs and HEIDELBERGER), 
A., i, 669. 
4-Azo-1-chlorophenyl-3-methylpyrazole 
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dioxide in (BRUBAKER ; MacaRa), A., 
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and fluoronitro- (SLorHuuWER), A., 
i, 60. 
hydroxy-, molecular weights of 
(CEcHSNER DE CoNINCK), A., i, 78. 
dihydroxy-, scission of carbon dioxide 
from (v. HEMMELMAYR), A., i, 543. 
Benzoic anhydride, o-cyano- (SCHEIBER 
and Hany), A., i, 249. 
o-Benzoicsulphinide, thio-, and its deriva- 
tives (MANNESSIER), A., i, 688. 
Benzoin, Siam, constituents of (REIN- 
ITZER), A., i, 431. 
Benzonitrile, o-chlorothiol- 
and SANDER), A., i, 300. 
Benzo-orcinol. See Phenyl 3:5-dihydr- 
oxy-o-tolyl ketone. 
Benzophenone, 2:2’-dibromo- (THorr and 
WiLpMAN), A., i, 87. 
dichloro-, and its oxime (NAsTsUKOV 
and ANDREEV), A., i, 660. 
chloroamino-, chloronitro-, and nitro- 
amino-derivatives (MARON and Fox), 
A., i, 265. 
4-fluoro- (KooPAL), A., i, 693. 
2:3-dihydroxy-, preparation of (Rosu- 
DESTVENSKI), A., i, 412. 
2:4:6-trihydroxy- (Horscn), A., i, 821. 
3:3’-dinitro-4:4’-diamino- (BADISCHE 
AnILIn- & SopA-FABrikK), A., i, 19. 
Benzophenones, 4:4’-dibromodiuitro-, 
and 4:4’-dichlorodinitro-, constitution 
of (MonTaGNng), A., i, 821. 
Benzophenone trimethyl ether, 2:3:4:6- 
tetrahydroxy-, and its acetyl deriva- 
tive (BARGELLINI), A., i, 82. 
Benzophenoneanil picrate (REDDELIEN), 
A., i, 261 
Benzophenone-55-diphenylsemicarbazide 
(Toscui and ANGIOLANI), A., i, 555. 
Benzophenoneoxime 0- and N-benzyl 
ethers (ALESSANDRI), A., i, 412. 
benzene sulphonate (KuHARA, MaTsv- 
MIYA, and MaTsuNAM}), A., i, 144. 
Benzophenoneoximinoacetic acid (COHN), 
A., 1, 402. 
Benzophenone-2:4:2’:4’-tetracarboxylic 
acid, and its derivatives (MILLS), A., 
i, 693. 
Benzo-2:3-phenoxazine. See BB- 
Naphthaphenoxazine. 
Benzophloroglucinol. See Benzophenone, 
2:4:6-trihydroxy-. 
Benzopicryl-anilide and -o-toluidide 
(MumM, HessE, and VOoLQUARTZ), 
A., i, 245. 
Benzopinacones, dibromo-, dichloro-, 
difluoro-, and diiodo- (Koopa), A., i, 
693. 


(BorscHE 


61 


11, 998 


y-Benzopyrones, syntheses of (JACOBSON 
and Guosu), T., 424, 959, 1051; A., 
i, 442, 831, 832. 

p-Benzoquinone, action of azoimide on 

(OLIverI-MANDALA and CALDE- 
RARO), A., i, 909. 
compounds of, with aminobenzoic 
acids (SUCHANEKR), A., i, 269. 
p-Benzoquinone, ¢etrabromo- (bromo- 
anil), preparation of (KemprF and 
MoenrkKe), A., i, 417. 
tetrachloro- (chloroanil), preparation of 
(Kempr and Moeuwrke), A., i, 
417. 
p-Benzoquinone-a-benzoyl-p-tolylhydr- 
azone (McPHErson and SrratTon), 
A., i, 467. 

Benzoquinonedicarboxylic acid, di- 
hydroxy-, ethyl ester, chromoisomeric 
salts of (HANTzscH and Eyre), A., i, 
551. 

2-Benzosulphoneazole 
SreBert), A., i, 882. 

1:2 3:9-Benzoisotetrazole (FARGHER and 
Furness), T., 695; A., i, 843. 

Benzotetronic acid. See Coumarin, 
4-hydroxy-. 

Benzothiazolecarboxylic acids, amino-, 


(ZINCKE and 


preparation of, and their acyl deriva- | 
| 2-Benzoylhydrindone, 3-imino- (ScHEI- 


tives (FARBENFABRIKEN vorM. F. 
BAYER & Co.), A., i, 464. 
Benzo-p-thiol-8-phenylethylamide 
(Kine), T., 227; A., i, 132. 
a-Benzo-p-tolylhydrazine, and its de- 
rivatives (McPHERSON and StTraTron), 
A., i, 467. 
1:2:9-Benzoisotriazole, and its deriva- 
tives (FARGHER and Furngss), T., 
695 ; A., i, 843. 
Benzo-p-xanthyl-8-phenylethylamide, 
preparation of (Kina), T., 226; A., i, 
132 


Benzoylacetic acid, o- and p-chloro- 
(THorp and BrunskIL1), A., i, 540. 

Benzoylacetoacetic acid, o-cyano-, ethyl 
ester (SCHEIBER and Hany), A., i, 
248. 

Benzoylacetone, amino- (ScurIBER and 

Hann), A., i, 250. 
o-cyano- (SCHEIBER and HAwNy), A., 
i, 249. 

6-Benzoylacetyl-7-methoxyflavone. See 
6- Benzoylacety1-7-methoxy-2-phenyl- 
y-benzopyrone. 

6-Benzoylacetyl-7-methoxy-2-phenyl-y- 
benzopyrone (RyAN and O'NEILL), 
A., i, 708. 

1-Benzoylanthraquinone, ani 1-p-chloro- 
(SCHAARSCHMIDT), A., i, 566. 

1-Benzoylanthraquinones, coloured re- 
duction products of (SCcHAARSCHMIDT), 
A., i, 696 
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Benzoylbenz-anilide and -o-toluidide, o- 
hydroxy- (Mumm, Hessk, and VoL. 
Quartz), A., i, 245. 

Benzoylbenzoic acid, heptabromo- (Ecx- 
ERT and STEINER), A., i, 566. 

Benzoyleatechol. See Benzophenone, 
2:3-dihydroxy-. 

Benzoyleyanoacetic acid, o-cyano-, ethyl 
ester, and its phenylhydrazone (Scuzi- 
BER and Hann), A., i, 249. 

Benzoyldehydracetic acid, derivatives 
of, with amines, hydrazines, and semi- 
carbazide (ScHOTTLE), A., i, 695. 

Benzoyldiacetoneamine (GABRIEL), A., 
i, 998. 

2-Benzoyl-3:5-dimethylpyrrole (ALM- 
strOmM), A., i, 990. 

Benzoyldiphenyl sulphide, dinitrodi- 
chloro- (Maron and Fox), A., i, 
266. 

Benzoylenetrimethylpyrrolone (GAB- 
RIEL), A., i, 458. 

y-Benzoylethylamino-8-keto-y-methy]l- 
butanedicarboxylic acid, methyl] «ster 
(IMMENDORFER), A., i, 583. 

9-Benzoylfluorene, preparation of (WIs- 
LICENUS and FEHRLE), A., i, 1064. 

2-Benzoylglycocyamidine (JOHNSON and 
Nicouer), A., i, 1006. 


BER and Hany), A., i, 249. 


| Benzoylmalonic acid, p-nitro-, ethyl 


ester (JACKSON and WHITMORE), A., 
i, 865. 
a-Benzoylmethylamino-a-ethylbutyric 
acid, and its derivatives (IMMEN- 
DORFER), A., i, 582. 
-Benzoylmethylamino-§-keto-y-ethyl- 
pentanedicarboxylic acid, methyl 
ester (IMMENDORFER), A., i, 582. 
-Benzoylmethylamino-8-keto-7y-methyl- 
pentanedicarboxylic acid, methyl 
ester (IMMENDORFER), A., i, 583. 
2-Benzoyl-1-methylglycocyamidine 
(JoHNSON and Nico.et), A., i, 1006. 
2-Benzoyl-l-methyltrimethylene. See 
Methyleyclopropyl phenyl ketone. 
5-Benzoyl-y-methylvalerie acid, and its 
semicarbazone (LE BrazIpEc), A., |, 
12. 
2-Benzoyloxybenzaldehyde, 2-p-nitro-, 
and its semicarbazone (HENDERSON 
and HerLpron), T., 1751. 
Benzoyloxycaryophyllene, B-nitroso- 
(DEussEN, VIELITZ, and MEYER), A., 
i, 275. 
3-Benzoyloxy-2:3-dihydroindole, 2-thio- 
1-hydroxy-, and its acetyl derivative 
(ALBERT), A., i, 595. 
8-Benzoyloxyethylhexamethylenetetra- 
minium bromide (Jacoss and HEIDEL- 
BERGER), A., i, 804. 


4’. 
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a-Benzoyloxy-o-hydroxylamirophenyl- 
thioacetamide (ALBERT), A., i, 595. 

2-Benzoyloxy-3-methoxy benzaldehyde 
(Rupr and Linck), A,, i, 818. 

2-Benzoyl-3-oxy(1)thionaphthen 
(SMILEs and Guosn), T., 1381; A., i, 
981. 

B-Benzoyl-a-phenylpropionic acid, etliyl 
ester, preparation of (JAcoBson and 
GuosH), T., 961. 

Benzoylphenylthiobenzamide (KUHARA 
and Suitsu), A.,i, 144. 

1:2-Benzpyran, 2-thio-, salts of (GHosn), 
T., 1599. 

Benzylalcohol, preparation of (KLEVER), 

fae 
viscosity of (SorKAv), A., ii, 235. 

Benzyl alcohol, o-chloroamino-, acetyl 
derivative, and its derivatives (JAcogs 
and HEIDELBERGER), A., i, 672. 

Benzyl chloride, o-bromo- (JAcoBs and 

HEIDELBERGER), A., i, 663. 
esters, preparation of (KLEVER), A., i, 
14 


telluride (T'scHuGAEV and CHLoPrN), 
A., ii, 555. 
platinous chloride (FritzMANN), A., 
i, 644. 
thiocyanate, 2:4-dinitro- (Jackson and 
Wuirmore), A., i, 865. 
Benzylacetoacetonitrile (Monr), A., i, 
222. 
Benzylacetoacetonitrilephenylhydraz- 
one (Monr), A., i, 312. 
Benzylacetophenone, semicarbazone 
(JAcoBsON and GuHosu), A., i, 962. 
Benzylearbamide, N-chloroacetyl deriv- 
ative (Jacosps and HEIDELBERGER), 
A., i, 674. 
Benzylearbinol, 2:4:6-¢rinitro-, and its | 
derivatives (VENDER), A., i, 957. 
Benzyl chloromethyl ketone (CLIBBENS 
aud NIERENSTEIN), T., 1492; A., i, 
1062. 
Benzylerotononitrile, amino-, and its 
semicarbazone (Monr), A., i, 222. 
Benzylcyanomethylglutaconimide, cupr- 
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Benzylhexamethylenetetraminium bro- 
mide, o-iodo- (Jacoss and HEIDEL- 
BERGER), A., i, 780. 

chlorides, amino-, bromo-, chloro-, 
eyano-, hydroxy-, iodo-, and nitro- 
(JAcoBs and HEIDELBERGER), A., i, 
663. 
1-Benzylcyc/ohexan-2-one, semicarbazone 
of (v. AUWERS aud TrREPPMANN), A., 
a 789. 
1-Benzyl-A’-cyclohexene, derivatives of 
(v. AUWERS and TREPPMANN), A,, i, 
789. 
1-Benzyl-A'-cyclohexen-2-one, and _ its 
semicarbazone (v. AUWERS and TrEPP- 
MANN), A., i, 789. 
4-Benzylhydantoin, 4-2’-amino-o-hydr- 
oxy-, and 4-om’-dihydroxy- (JOHN- 
SON and Scorr), A., i, 898. 
4-o-hydroxy-, and 2-thio-4-0-hydroxy- 
(JoHNsON and Scort), A., i, 897. 
4-m-nitro-p-hydroxy-, and 2-thio-4-m- 
nitro-p-hydroxy-, and their deriva- 
tives (JoHNsoN and KoHMANN), A., 
i, 900. 
4-(3:5-dinitro-4-hydroxy)- (JOHNSON 
and KouMmANn), A., i, 1061. 
Benzylideneanilines, constitution of the 
salts of (Hanrzscn), A., i, 1053. 
2-Benzylidene-6-benzyl-A*-p-menthene 
(Rupe and Tom1), A., i, 570. 
Benzylidenebis-2:4-dihydroxynaphtha- 
lene-3-carboxylic acid, ethyl ester 
(Nowak), A., i, 545. 
5e-Benzylidenedioxy-a-diazohexoic acid, 
By-dihydroxy- (Levene and La 
Forer), A., i, 787. 
Benzylidenedioxysuccinie acid, and its 
ethyl ester (ERLENMAYER and HIL- 
GENDORF), A., i, 408.” 


| Benzylideneglucosamic acid, ethy] ester, 


hydrochloride (LevENE and La 


Force), A., i, 787. 


| Benzylideneglycerol methyl ether (Ir- 


| Benzylidenehydantoin, 


ammoniam derivative, crystallography | 


of (Bauzac), A., i, 946. 
2-Benzyl-p-cymene (Rure and Tom1), 


ae 1, 


6-Benzyldihydrocarvone, and its deriva- | 


tives (RupE and Tom1), A., i, 569. 


3-Benzyl-2:5-dimethyl-y-benzopyrone,7- | 


hydroxy-, and its derivatives (Jacos- 
80N and Guosn), T., 433; A., i, 444. 
3-Benzyl-2:7-dimethyl-y-benzopyrone 


| 4-Benzylidene-1- and 


(JAcoBsoN and Guosn), T., 431; A., | 


1, 443, 
4’-Benzylethylaminoazobenzene, 


4. | 


VINE, MAcDONALD, and SovuTar), 

T., 345; A., i, 210. 

isomerism of 

(JoHNSON and Barss), A., i, 88. 
hydroxy-, nitro-, and thio-derivatives 
of (JOHNSON and Scott), A., i, 898. 

a-Benzylidenelaevulic acid, lactone an- 
hydride (Borscue), A., i, 691, 

Benzylidenemalonic acid, hydroxyl- 
amino- (HELLER and WUNDERLICH), 
A., i, 201. 

-2-methylglyco- 
cyamidines (JOHNSON and NICOLET), 
A., i, 1006. 

Benzylidenetartaric acid. See Benzyl- 
idenedioxysuccinic acid. 


amino-, and its derivatives (JacoBs | 1- and $-Benzylindenes (CourTor), A., 


and HEIDELBERGER), A., i, 671. 


| 


i, 392. 
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6-Benzy1-A**-p-menthadiene (Rure and 
Tomi), A., i, 570. 

6-Benzy1-A*-p-menthen-2-one. 
Benzyldihydrocarvone. 

Benzylmethylisoamylamine, and __its 
hydrochloride (IsH1zaKka), A., i, 392. 

3-Benzyl-2-methyl-7-benzopyrone, 7- 

hydroxy-, and its derivatives 
(Jacopson and Guosn), T., 428; 
A., i, 443. 
5:7- and 7:8-dihydroxy-, and their 
derivatives (JACOBSON and GHosH), 
T., 432; A., i, 444. 
6-Benzyl-2-methylene-A*-y-menthene 
(RupE and Tom), A., i, 570. 
6-Benzyl-2-methy]-A°*-p-menthen-2-ol 
(Ruve and Tom1), A., i, 570. 
3-Benzy]-2-methy]-1:4-a-naphthapyr- 
one, and its semicarbazone (JACOBSON 
and Guosn), T., 432; A., i, 443. 

Benzylmethyl-y-nitroaniline (MELDOLA 
and HOoLiety), T., 620; A., i, 
588. 

Benzylmethyl-p-phenylenediamine, and 
its acetyl derivative (MELDOLA and 
Ho.uety), T., 620; A., i, 588. 

4-Benzyl-3-methylpyrazobenzotriazine 
(Mour, Krarr, Marx, MEYER, 
ScHENKE, ScuMipT, and WARNECKE), 
A., i, 321. 

n- and y-1-Benzyl-4-methyltetrahydro- 
berberine (FREUND, FLEISCHER, 
HERMINGHAUS, and WALBAUM), A., i, 
982. 

1-Benzyl-3-naphthoic acid, 2:4-di- 
hydroxy-, 2:4-dihydroxy-l-a-bromo-, 
and -1-a-chloro-,ethyl esters (Nowak), 
A., i, 545. 

Benzylpiperidine, 3-amino-4-hydroxy-, 
dihydrochloride (Jacons and HEIDEL- 
BERGER), A., i, 664. 

6-Benzy1l-2-propylidene-A*-p-menthene 
(Rupe and Tom1), A., i, 570. 

6-Benzy1-2-propyl-A°-p-menthen-2-ol 
(Rupes and Tom1), A., i, 570. 


See 6- 


Benzylpyridines, synthesis of (Tscui- 


TSCHIBABIN and RiumscHIN), A., i, 
993. 
Benzylpyridinium chloride, o0-nitro-, 
preparation of (GLuuD), A., i, 392. 
Benzylpyruvic acid, fermentation of 
(Rona«),-A., i, 357. 

Benzylsemicarbazide (BovGAvLr), A., i, 
598. 

4-Benzyl-2-thiohydantoin, 4-(3:5-di- 
nitro-4-hydroxy)- (JOHNSON and Kou- 
MANN), A., i, 10617 

5-Benzylthiol-a-naphthol 
A., i, 532 

m- and p-Benzyltriphenylbromo- 
—— (Simonts and REMMERT), 
A., i, 187. 


(RENNERT), 
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o-Benzyltriphenylearbinol, a-bromo- (Si- 
MONIS and REMMERT), A., i, 136. 

a-Benzylvalerolactone-a-carboxylic acid, 
5-chloro-a-o-nitro-, ethyl esters 
(Levcus and Lemck®), A., i, 379. 

Beraunite (WHERRY), A., ii, 272. 

Berberine (FreunD, FLEIscner, Hen. 

MINGHAUS, and WALBAUM), A,, i 
982. 

detection of, microchemically (Mayr- 
HOFER), A., ii, 601. 

estimation of (DAvip), A., ii, 601. 

Beri-beri (BRaDDON and Coopsr), A., i, 
41. 

Betaine, preparation of, from molasses 

(ANDRLIK), A., i, 781. 
salts and derivatives of (Sro.rzen- 
BERG), A., i, 219. 

Bidemethylbrucine hydrate (cacothelin), 
dioxime of (CrusA and VEccuiorT1!), 
A., i, 893. 

Bilberry, colouring matter of (WILL- 
STATTER and ZOLLINGER), A., i, 285. 

Bile, viscosity of (BuRTON-OpItTz), A., i, 

40. 

secretion of (OKADA), A., i, 1033. 

equilibrium between blood, milk, and 
(VAN DER LAAN), A., i, 1077. 

chemical changes in (D’AMATo), A., i, 
739. 

cholesterol in, influence of diet on 
(D’AmatTo), A., i, 620. 

estimation of cholic acids in (Lir- 
scHUTz), A., ii, 291. 

Bile pigments (Fiscuer), A., i, 148; 
(Kuster, Bauer, REeErHLinG, and 
ScHWADERER), A., i, 829; (KisTEr 
and REIHLING), A., i, 831. 

Bile salts, estimation of, in urine 
(ALLEN), A., ii, 852. 


’ 


| Biliobanic acid (Princsnxrm), A., i, 


1050. 


| Bilirubin, and its derivatives (Ki‘srrr, 


BAvER, REIHLING, and Scuwa- 
DERER), A., i, 829. 
detection of, in albuminous fluids 
(VAN DEN BERGH and ScHLUITER), 
A., ii, 116. 
Binary systems, energy changes in 
(KREMANN, MEINGAST, and Gvé6l), 
A., ii, 519, 523; (Kremanwn and 
Mernecaszt), A., ii, 523. 
melting point determinations in (BEz- 
BORODKO), A., ii, 414. 
melting point and viscosity of (Kur- 
NAKOV, Krorkov, and OKsMA)), 
A., ii, 524. 
Biological processes, friction and surface 
tension in (TRAUBE), A., i, 93. 
Biology, history and development of 
physico-chemical research in (Ha%- 
BURGER), A., i, 93. 
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Biotite, chemical disintegration of 
(MALT), A., ii, 360. 
Birds, polyneuritis in (Brappon and 
Cooper), A., i, 41. 
Bis‘sobutylamine-N-phosphinic _ acid, 
ethyl ester (MICHAELIS and Hocn- 
nut), A., i, 329. 
Bis/richloroethylidene-imine, hydroxy- 
amino-, and dihydroxy- (ASCHAN and 
VaskI0), A., i, 650. 
Bis-y-chloromethylbutyrolactone-aa- 
spiran (LEUcHS and Lemc«e), A., i, 
380. 
ay-Bisdiethylamino-8-acetyl-8-methyl- 
propane (FARBENFABRIKEN VORM. F. 
Bayer & Co.), A., i, 8. 
ay-Bisdiethylamino-8-acetylpropane 
(FARBENFABRIKEN VORM. F. BAYER 
& Co.), A., i, 8. 
a5-Bisdiphenylene-A*y-butadiene, and 
its salts (WISLICENUS, FUNKE, LIE- 
BOLD, and FEHRLE), A., i, 519. 
ad-Bisdiphenylene-Af-butene (WISLI- 
cENUS, FunKr, LIgBoLD, and 


FEHRLE), A., i, 520. 

Bisethylamine- V-oxychlorophosphine 
(MicHAELIS and Hocuuvt), A., i, 
329. 

3-Bis-3-hydrazino-3:4-dihydrobenz- 
oxazone (HELLER), A., i, 844. 

Bis-2:4-di‘hydroxy-1-benzyl-3-naphthoic | 


acid, aa’-imino-, ethyl ester (Nowak), 
A., i, 546. 
Bis-2-methy1-3-ethylpyrrole 
hydrochloride (PrLory, WILKE, and 
BioMER), A., i, 176. 
Bismuth, allotropy of (ConEN), A., ii, 
471. 


action of cathode rays on (JORISSEN | 


and VoLtGRAFF), A., ii, 664. 


Bismuth alloys with cadmium (PE- | 


TRENKO and Frponrov), A., ii, 351. 


with cadmium and tin (PADOA and | 


Bovint), A., ii, 58. 


with manganese (PARRAVANO and | 


PERRET), A., ii, 565. 


Bismuth residues, a-rays from (MEIT- | 


NER), A., ii, 126. 

Bismuth suboxide (Herz and Gutrt- 
MANN), A., ii, 170; 
and VaNniINo), A., ii, 267, 471; 
(Hrnz), A., ii, 692. 

oxide, reduction of, by the sulphide 
(ScCHOELLER), A., ii, 59. 

sulphide, reaction of, on heating with 
the oxide (ScHOFLLER), A., ii, 59. 

tellurides (AMADORI), A., ii, 783. 

Bismuthipyrophosphoric acid, sodium 
salt (RoseENHEIM and TRIANTA- 
PHILLIDES), A., ii, 463. 


Bismuth organic compounds (CHAL- | 


LENGER and ALLPREss), T., 16. 


and its 


(TREUBERT | 
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2:4-Bis-3’-nitro-p-tolylthiol-a-naphthyl- 
amine (ZINCKE and Rosg), A., i, 235. 

2:2’-Bisoxythionaphthen, derivatives of 
(TscHILIKIN), A., i, 723. 

Bisphenylmethylaminodiketopiperazine 
(FoLpMERs), A., i, 124, 

Bisphthaliminoacetylmalonic acid, ethy] 
ester (BRADSHAW, STEPHEN, and 
WEIZMANN), T., 806; A., i, 840. 

Bispropylamine-V-phosphinic acid, ethyl 
ester (MICHAELIS and Hocuuvut), A., 
i, 329. 

Biuret, dichloro-, and its acetyl deriva- 
tive (Datra and Gupta), A., i, 122. 
Bixin, and its derivatives (HErziG, 

Faris, and Mizzan), A., i, 572. 
Bleaching powder, estimation of avail- 
able chlorine in (KEpEskKy), A., ii, 572. 
Blende, velocity of solution of, in sulph- 
uric acid (ROSENKRANZER), A., ii, 
437. 
analysis of (BEUTELL and MarzkKe), 
A., ii, 356. 
Blood, photoactivity of (GERLACH), A., 
ii, 
hydrogen-ion concentration of (Mr- 
CHAELIS), A., i, 733; (MENTEN 
and CRILE), A., i, 913. 
effect of pulmonary ventilation on the 
hydrogen-ion concentration of (MIL- 
roy), A., i, 34. 
freezing points of milk and (VAN DER 
LAAN), A., i, 622, 1077. 
effect of alcohol on the viscosity of 
(Burton-Opitz), A., i, 34. 
rate of circulation of the (Boornsy), 
A., i, 611. 
action of oil of Chenopodium on cir- 
culation of (SALANr and LIVING- 
STON), A., i, 733. 
oxygen capacity of (DALLWIG, KoLts, 
and LOEVENHAR?), A., i, 1076. 
oxidation and reduction in (Karo), 
A., i, 1022. 
influence of oxygen tension on the 
red corpuscles and haemoglobin of 
(DALLWIcG, Ko.tts, and LoEveEn- 
HART), A., i, 185. 
effect of work on haemoglobin and 
red corpuscles in (Boornpy and 
Berry), A., i, 612. 
constitution of the colouring matter 
of (PrLory, Stock, and DorMANN), 
A., i, 451; (Prtory, KRrannicu, 
and WILL), A., i, 461. 
colour and oxygen content of (KrocH), 
A., i, 738. 
coagulation of (HoweELt), A., i, 35, 36 ; 
(HrrscHFrEcLp and KiInceEr), A., i, 
185; (MENDENHALL; Hess and 
BanzHaF), A., i, 734; (HERZFELD 
and KiInceER), A., i, 1077. 
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Blood, coagulation of, effect of hemor- 
rhage on (K. R. and C. K. Drin- 
KER), A., i, 94. 

extraction of a substance inhibiting, 
from the female sexual organs 
(Fusir), A., i, 348. 
effect of thyroparathyroidectomy on 
(Simpson and Rasmussen), A., 
i, 339. 
variation in alkalinity of, during 
digestion (vAN SLYKE, CULLEN, and 
STILLMAN), A., i, 733. 
utilisation of, for diet (SALKOwsKI), 
A., i, 1078. 
effect of altitude on (SCHNEIDER and 
HAveENns), A., i, 185. 
elfect of ether anesthesia on (Ross 
and McGuiean), A., i, 1023. 
amino-acids in (WIsHART), A., i, 612 ; 
(GyOrey and Zunz), A., i, 913. 
ammonia in (Ronpg), A., i, 733. 
amylase in (KiNG), A., i, 35. 
oxidation of cholesterol by (Lirs- 
cHtTz), A., i, 338. 
diastases of (McGvuIGAN and vy. HEss), 
A., i, 186 
formation and specificity of enzymes 
of (PARsAMOW), A., i, 339. 
enzymic activity of, after extirpation 
of the pancreas (STAVRAKI), A., i, 
735. 
origin of the proteolytic enzymes of 
(Stoan), A., i, 1077. 
effect of narcotics on the (WASER), 
A., i, 749. 
nitrogen content of, after feeding 
(Perper and Austin), A., i, 913. 
nitrogenous compounds in, in nephritis 
(Myers and Fine), A., i, 472. 
sugar in (MacLEop and Pearce), A., 
i, 612, 1022; (SHAFFER and Hvus- 
BARD), A., i, 612; (Hirscn), A., i, 
1022. 
action of cocaine on sugar content of 
(ScuEan), A., i, 913. 
sugar in, relation of, to creatinuria 
(MacApam), A., i, 734. 
effect of nutrition and exercise on the 
sugar in (v. MoraczEwskI), A., i, 
1077. 
urea content of (CULLEN and ELLIs), 
A., i, 619. 
effect of sodium salicylate on the con- 
centration of uric acid in (FINE and 
Cuack), A., i, 339, 734. 
of chicken and ox, uric acid in (BENE- 
pict), A., i, 612. 
transfusion of, influence of, on pancre- 
atic diabetes (CARLSON and GINs- 
BURG), A., i, 104. 
influence of, on the _ kidneys 
(RABENS), A., i, 94. 


SUBJECTS. 


Blood, changes in, after muscular activity 
and during training (SCHNEIDER 
and Havens), A., i, 94. 

variations in the ninhydrin reaction 
for, with age and habits (Taka. 
MINE), A., i, 472. 
Blood detection and estimation :— 
detection of (GANASSINI), A., ii, 295; 
(Beam and Freak), A., ii, 387. 
detection of, by the benzidine test 
(LyLE, CurTMAN, and MARSHALL), 
A., ii, 116. 

estimation of benzoic and hippuric 
acids in (Kinessury), A., ii, 596. 

estimation of dextrose in (TAYLOR and 
Hvtton), A., i, 1023. 

estimation of glyoxalase in (DupDLEy), 
A., i, 734. 

estimation of lecithin in (BLook), A., 
ii, 805. 

estimation of nitrogen in (WOLF), A., 
ii, 75; (Pepper and Austin), A., 
i, 1023. 

estimation of non-protein nitrogen in 
(TAYLOR and Hutton), A., i, 1023; 
(GREENWALD), A., ii, 482. 

estimation of purine bases and uric 
acid in (GRAVEs and KoseEnr), A., ii, 
602. 

estimation of sugar in (Lewis and 
Benepicr), A., ii, 111; (Hirscn), 
A., i, 388; (AUTENRIETH and Moy- 
TIGNY), A., ii, 593; (WoLFF), A., 
ii, 653 ; (PEARCE), A., ii, 803. 

estimation of urea in (KRISTELLER), 
A., ii, 599; (Hann), A., ii, 654. 

estimation of uric acid in (BruGscH 
and KrisTELLER; AUTENRIETH and 
Funk), A., ii, 597. 

estimation of uric acid in, colori- 
metrically (Bexepicr), A., ii, 602. 

estimation of water in (TERROINE), 
A., i, 68. 

Blood-corpuscles, red, hemolysis of 
(Rovs and Turner), A., i, 339, 
471. 

relative number of, in animals 
(Wetts and Surron), A., 1, 
1077. 
of the goose, oxidation in (McCLEN- 
pon), A., i, 185. 
Blood-pigments, constitution of (Fis- 
CHER), A., i, 309 
Blood-plasma, coagulation of oxalated 
(GoppaRD), A., 1, 36. ’ 

Blood-pressure, effect of adrenaline on 

(HartMAN), A., i, 1037. 

action of carbon dioxide on (CATHCART 
and Criark), A., i, 733. 

effect of extract of thyroid on (Faw- 
cetT, Rogers, Raper, and BEEBE), 
A., i, 94. 


INDEX OF SUBJECTS. 


Blood-serum, ph were researches 
on (TRAvBE), A., i, 95 
effect of shaking on (Scumiprt), A., i, 


68. 
Berkefeld filtration of (Scumrpr), A., 
i, 68. 
activity of the lipase in, towards tri- 
butyrin (Pierri), A., i, 856. 
human, capillarimetric researches on 
(Kiscu and Remenrtz), A., i, 96. 
estimation of nitrogen in (BAR- 
SHINGER), A., i, 735. 

Blood-vessels, lipoid content of the 
endothelium of (Tair and Hewitt), 
A., i, 189. 

Boiling point and chemical constitution, 

relation between (CASALE), A. ,ii,513. 

relation between molecular weight and, 
in er compounds (FER- 
GusON), A., ii, 224. 

Boiling point ar ~ ceaee (ARRE- 
GUINE), A., 821. 

Boletus edulis, oF a oa of (Ross), A., 
i, 1084. 

Bomb, calorimetric, manipulation of the 
(Rorn), A., ii, 145. 

Bombyx novi, osmotic pressure of (PoLt- 
MANTI), A., i, 1033. 

Boric acid. See under Boron. 

Borneols, rotation of (KENYON 
PickarbD), T., 35. 

Bornite, constitution of, and its action 
on silver solutions (PALMER), A., ii, 
474. 

Boroformic acid, preparation of salts of 
(Weitz), A., i 

Boron, behaviour of, with nickel (G1rEBEL- 
HAUSEN), A., ii, 350. 

Boron alloys with iron (HANNESEN), A., 
ii, 464, 

Boron ¢ribromide, physical constants of 
(Stock and Kuss), A., ii, 340. 
trichloride, physical — of 
(Stock = Prikss), A., ii, 339. 
hydrides (Stock, Kuss, and Prrgss), 

A., ii, 340. 
nitride, band spectrum of (JEVONs), 
A., ii, 33. 

Boric acid, influence of hydroxy- 
compounds on the electrical con- 
ductivity of (BOESEKEN, EGGINK, 
JAGERINK, Korevaar, LUTTeEr, 
PRIESTER, and VAN REESMA), 
A., ii, 186; (BérseKEN, Brack- 
MANN, and Rvys), A., ii, 667. 

detection and estimation of, in 
butter (HAWLEY), A., ii, 371. 

estimation of (CAMus), A., ii, 23. 

estimation of small quantities of 
(HALPHEN), A., ii, 179. 

estimations by means of (WINKLER), 
A., ii, 172. 


and 
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Boron :— 

Borates (PoNOMAREV), A., ¥ 
(Sporct and Mecacci), A 
449, 686. 

alkaline, electrolysis of (PoLAck), 
A., ii, 557 

account of, in text-books (VANINo), 
A., ii, 686. 

Pertetraboric acid, and its salts, pre- 
paration of (AVE R), A., ii, 557. 
Boron, estimation of, in iron (Linp- 

GREN), A., ii, 484. 

Bournonite from Utah (vAN Horn and 
Hunt), A., ii, 694. 

Brachiopods, constituents of the shells 
of (CLARKE and WHEELER), 
1032. 

Brain, fixation of arsenic by the 

(McIntosH and Fiupgs), A., i, 44. 
effect of narcotics on the (WAsER), 
A., i, 749. 
estimation of lipoids in (BIBERFELD), 
A., i, 1027. 

Brains, ancient Egyptian, cholesterol in 
(LAPWORTH aaa A., i, 618. 

Brass, influence of —— on the cor- 
rosion of (Puinip), A., ii, 54. 

analysis of (Kocn), A., ii, 377. 

Brassidic acid, isomerism of m- and 
iso-erucic acids and 9 wa + : 
MASCARELLI and Toscut), A i 863 ; 
(MASCARELLI and Sanna), A : i, 
937. 

Brauneria angustifolia, constituents of 
the root of (HEyL and Harr), A,, i, 
759. 

Bread, detection of potato starch in 

(Scntrz and Wern), A., ii, 185. 
estimation of ash in (SCHERINGA; 
ZYusTRA), A., ii, 697. 
white, estimation of ash in (FILIPPO 
and ApRIAN!), A., ii, 604. 
estimation of chlorine in (FILIpro 
and ADRIANI; SCHERINGA), A., ii, 
697. 

Brevium (GOuRING), A., ii, 665. 

Bromal, action of, on organic compounds 
in presence of aluminium chloride 
F RANKFORTER and KRITCHEVSKY), 

» & Fee 

we use of, as cryoscopic and 

ebullioscopic solvents (BECKMANN 
and Maxim), A., ii, 222. 

Bromates and Bromides. 
Bromine. 

Bromine, solutions of, in water, nitro- 
benzene and carbon tetrachloride 
(JosEPH), T., 1. 

action of, on alkali iodides (Rag), T., 

1286; A., ii, 765. 
action of, with carbon 
(Piva), A., ii, 447. 


449 ; 
+» li, 


rag 


See under 


monoxide 
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Bromine :— 

Hydrobromic acid, vapour pressure of 
(Maass and MeoclInrosu), A., ii, 
314. 

Bromides, quantity of, in table salt 

(CHELLE), A., ii, 174. 

reaction of bromates with (SKRABAL 
and WEBERITSCH), A., ii, 330. 

detection of, in presence of thiocyan- 
ates, cyanides, and ferrocyanides 
(CURTMAN and WikKorrF), A., ii, 
103. 

estimation of, in presence of chlorides 
(MEYER), A., li, 791. 

Bromates, kinetics of the formation 
of, from bromine (SKRABAL and 
WeEsERITscB), A., ii, 433. 

reaction of, with bromides (SKRABAL 
and WEBERITsCH), A., ii, 330. 

kinetics of the reaction between 
nitrites and (KURTENACKER), A., 
ii, 537, 622. 

Bromine, estimation of, in presence of 
chlorine and iodine (BEKK), A., ii, 
478. 

estimation of, in organic compounds 
(Ropertson), T., 902; A., ii, 573. 

Bromoanil. See p-Benzoquinone, (etra- 
bromo-. 

a-Bromohydrins, optically active (ABDER- 
HALDEN and EICHWALD), A., i, 210. 

Bronze, electrolytic formation of (TREAD- 
WELL and Brcxn), A., ii, 671. 

Bupleurol glycol. See 7-Methyl-y- 
hydroxymethyloctane-a-ol. 

Burette, device for reading (PRatr), A., 

ii, 571. 

with automatic zero (MERTEs), A., ii, 
787. 

weighing (INczE), A., ii, 695. 

Burners adapted for production of flame 
coloration (BECKMANN and LINDNER), 
A., ii, 193. 

Butadiene, preparation of, and its homo- 
logues (PERKIN and MATTHEWS), A., 
4 i 

n-Butane, vapour pressure of (BURRELL 
and RosBertson), A., i, 933. 

Butane-aadd-tetracarboxylic acid, ethy] 
ester, sodium derivative, action of 
chloromethyl ether on (SIMONSEN), 
T., 4083 &., i, 772. 

Butanols, amino-, and their chloroacetyl 
derivatives (JaAcops and MHEIDEL- 
BERGER), A., i, 778. 

Ay-Butenyl alcohol, and its bromide 
(ZevinKA), A., i, 490. 

Butter, analysis of (BEsson), A., ii, 849. 
detection and estimation of boric 
acid in (HAWLEY), A., ii, 371. 

estimation of water in (IsNARD), A., 
ii, 112. 
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Butter-fat, constituents of (OSBORNE and 

WakEMAN), A., i, 623. 

apparent effect of acetic acid on the 
constants of (BAHLMAN), A., ii, 
708. 

isoButyl alcohol, surface tension of 
(RicHarps and Coomss), A., ii, 
522. 

isoButylamine-V-phosphinic acid, esters 
of (MIcHAELIs and Hocnuvt), A.,, i, 
328. 

Butylaminoazobenzenesulphonic acid, 
and its sodium salt (KARRER), A., i, 
1074. 

dl-sec.-Butylearbinol, preparation and 
resolution of, and its salts (ConeEn, 
MARSHALL, and Woopman), T., 892. 

n-Butyldiacetonamine (Ei vENs, GIFForD, 
and GriFFiTus), T., 1674. 

tert.-Butylcyclohexane (HALSE), A., i, 
874. 

4-isoButylhydantoin, 2-thio- (KoMATsv), 
A., i, 168 

isoButylidenecyanoacetic acid, See B- 
Methyl-4«-pentenoic acid, a-cyano-. 

isoButyloxyphosphazo‘sobutylamine 
(MICHAELIS, MENTZEL, and Hocn- 
Hut), A., i, 329. 

3-n- and -iso-Butyloxy-p-toluic acids, 
6-chloro-, and their methyl esters 
(v. WALTHER and ZIPPER), A., i, 
806. 

isoButylthiophosphazoisobutylamine 
(MicHAELIS, MENTZzEL, and Hocn- 
HUT), A., i, 329. 

ee acid (Cony), A., 
i, 402. 

Butyric acid, change of, into propyl 
butyrate by the action of light 
(PATERNO), A., i, 493; (DE Fazi), 
A., i, 813. 

ethyl ester, surface tension of (RicH- 
ARDs and Coomps), A., ii, 522. 

propyl ester, formation of, from 
butyric acid (PATERNO), A., i, 493 ; 
(DE Faz), A., i, 813. 

Butyric acid, 8-chloro-, ethyl ester and 
B-thiol- (LovéN and JOHANSSON), 
A., i, 866. 

B-hydroxy-, dissociation constant of 
(MicHAELIs and GaRBENDIA), A., 
ii, 215. 

syn- and anti-oximino-y-bromo-, ethyl 
ester and lactones of (KiLETz and 
LapwortH), T., 1258 ; A., i, 938. 

8-Butyrolactone (JOHANSSON), A., 1, 
863. 


isoButyrophenone, amino-, benzoyl de- 
rivative (BACHSTEz), A., i, 306. 

Butyro-o-, -m-, and -p-toluidides and 
their derivatives( BECKURTS, FRERICHS, 
and Strickropr), A., i, 799. 
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2-Butyrylpyrrole, preparation of, and 
its semicarbazone (‘TSCHELINCEV and 
TERENTJEV), A., i, 470. 

Buzzard, Turkey. See Cathartes aura. 


C. 


Cacao. See Cocoa. 

Cacodylic acid, autipyrine salt(BARTHE), 
A, &. &. 

Cacothelin. See 
hydrate. 

Cadinol, and its acetate (SEMMLER and 
Jonas), A., i, 63. 

Cadmium, atomic weight of (BAXTER 
and HARTMANN), A., ii, 98; 
(Hvutetr and QuvINN), A., ii, 
771. 

absorption spectrum of vapour of 
(McLENNAN and Epwarps), A., ii, 
810. 
line spectra and ionisation potential 
of (McLENNAN and HENDERsON), 
A., ii, 657. 
allotropy of (CoHEN and HELDERMAN), 
A., ii, 40, 144. 
Cadmiumalloys with bismuth (PETRENKO 
and Frporov), A., ii, 351. 
and tin (PApDoA and Bovint), A., 
ii, 58. 
with gold (SALDAU), A., ii, 353. 


Bidemethylbrucine 


Cadmium salts, action of potassamide on, | 


in liquid ammonia (Bonart), A., ii, 
771. 
Cadmium amide (BoHArt), A., ii, 772. 
iodide, physical properties of alcoholic 
solutions of (GETMAN and G1BsoNns), 
A., ii, 728. 
sulphate, water of crystallisation of 
(BLomBERG), A., ii, 346. 
Cadmium, estimation of, in zinc (COOPER), 
A., ii, 28. 
Cadmium electrode. See Electrode. 
Cesium, arc spectra of (EpER), A., ii, 
497. 


chloride, ionic hydration and trans- | 
ference numbers of (WASHBURN | 


and MILLARD), A., ii, 311. 


equilibrium of lithium chloride and | 


(Korrene), A., ii, 258. 

Caffeine, estimation of, in presence of 
antipyrine (Emery and PALKIN), 
A., ii, 600, 

Calabar bean, alkaloids of (PoLONovVSsKI), 
A., i, 891; (PoLoNovsKI and Ni1rTz- 
BERG), A., i, 892, 987. 


Calcite, distinction between aragonite | 


and (Quercicn), A., ii, 700. 


Calcium, are spectra of (EpER), A., ii, | 
497, 
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Calcium alloys with mercury (CAmBI 

and Sprront), A., ii, 687. 
electromotive force of (CAmBI), 
A., ii, 670. 

Calcium salts, antagonism of sodium 
and, in permeability experiments 
(OsTERHOUT), A., i, 1082. 

Calcium carbonate, dissociation of, below 
500° (SosMan, Hosretrer, and 
MERwIy), A., ii, 834. 

solubility product constant of 
(JoHnsTon), A., ii, 769. 
solubility of, in water free from 
carbon dioxide (GoruHe), A., ii, 
451. 
equilibrium of, with magnesium 
carbonate, carbon dioxide and 
water (LEATHER and SEn), A.,, ii, 
13. 
carbonate and silicate in soils, effect 
of (MacINTIRE and WILLIs), A., i, 
52. 
magnesium 
A., ii, 634. 
chloride, value of, as a desiccating 
agent (MARDEN and _ ELLIort), 
A., ii, 333. 
subhydride, supposed existence of 
(Martino), A., ii, 770. 
hydroxide, neutralisation of phosphoric 
acid with (Ko.rHorr), A., ii, 
631. 
reaction between sulphur and 
(AuLp), T., 480; A., ii, 345. 
hypochlorite, stability of solutions of 
(GriFFIN and HEDALLEN), A., ii, 
551. 
nitrate, solubility curve of, in water 
(TAYLOR and Henperson), A., ii, 
533. 
conductivity study of the reaction 
between dipotassium hydrogen 
hosphate and (WITHERS and 
EILD), A., ii, 451. 
oxide (dime), changes of volume in 
dissolution of (CAvAzz1), A., ii, 
519. 
equilibrium of, with alumina and 
silica (RANKIN and WRIGHT), 
A., ii, 50. 
peroxide, thermal formation of 
(RIESENFFLD and NovrrEesoHM), 
A., ii, 450. 
phosphate, semi-permeable membranes 
of (MeEI@s), A., i, 1032. 
silicate, equilibrium of manganese 
silicate and (KALLENBERG), A., ii, 
348. 
iron silicates (KONSTANTINOV 
SELIVANOV), A., ii, 837. 
sulphate, melting point of (JANECKE), 
A., ii, 820, 


carbonates (ScHMIDT), 


and 
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Calcium sulphate, hydration of the 
hemihydrate of (RonLanp), A., ii, 
450. 

sulphide, phototropy of (RopricvEz 
MovreEto), A., ii, 687. 
use of, in Bacchanalian rites 
(JORISSEN and WIETEN), A., ii, 
687. 
thiosulphate, some double decomposi- 
tions of (KREMANN and Rope- 
MUND), A., ii, 535. 
Calcium organic compounds :— 
cyanamide, stability of, and its use as 

manure (DE WILpT and Berx- 
Hout), A., i, 764. 

manurial experiments with decom- 
position products of (KaprEn), 
A., i, 203. 

as a prevention of denitrification 
(LumiA), A., i, 923. 

Calcium, estimation of, in urine and 
feces (LYMAN), A., ii, 700. 

Calcium oxide electrode. See Electrode. 
Calorimeter, adiabatic (SVENTOSLAVSKI 
and Paxovitscn), A., ii, 420. 
bomb (SVENTOSLAVSKI and Popov), 

A., ii, 315. 

Calorimetry, animal (WIsHART), A., i, 
612; (Lusk), A., i, 614; (CsonKa), 
A., i, 615; (MuriINn and Lusk), 
A., i, 1025. 

Calotropis gigantea, constituents of the 
root bark of (Hitt and SrrKkar), 
T., 1487; A., i, 1085. 

Calumba root, constituents of (Tun- 
MANN), A., ii, 386. 

isoCamphane, action of nitric acid on 
(NAMETKIN ani ABAKUMOVSKAIA), 
A., i, 700. 

Camphane, nitro- (NAMETKIN, DoBrov- 
OLSKAIA, and OpariNA), A., i, 
698. 

8-Camphenilamine and its benzoyl de- 
rivative (NAMETKIN and CHucHRI- 
KOVAIA), A., i, 702. 

Camphenilane, and its derivatives 
(NAMETKIN and CHUCHRIKOVAIA), 
A., i, 702. 

8-isoCamphenilone, and itssemicarbazone 
(NAMETKIN and CHUCHRIKOVAIA), 
A., i, 702. 

Camphenilonehydrazone (N AMETKIN and 
CuuUcHRIKOVAIA), A., i, 701. 

a- and 8-Camphidone, and their nitroso- 
derivatives (NoyEsand Porrenr), A., i, 
80. 

isoCamphocamphoric acid (NAMETKIN 
and ABAKUMOVSKAIA), A., i, 701. 


Camphoceanonitrile (BorscHE and 
SANDER), A., i, 148. 
Camphoceenonitrile, preparation of 


(BorscuE and SANDER), A., i, 148. 
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Camphonanic acid, acetyl derivative of 
its anhydride (Noyes and Portrer), 
A., i, 80. 

isoCamphones, and their semicarbazones 
(NAMETKIN and ABAKUMOVSKAIA), 
A., i, 701. 

Camphor, and bromo-, rotatory power, 
refractivities and molecular solution 
volumes of (PEAcock), T., 1547. 

estimation of, in alcoholic solution 
(PENNIMAN and RANDALL), A., ii, 
29. 
Camphor, bromo-, racemism of (PApoa 
and Roronp!), A., ii, 79. 
a’-chloro-, and its preparation and 
oO} (Lowry and STEEre), 
-» 1882; A., i, 976. 
nitro-, preparation and derivatives of 
(Lowry and Sreee), T., 1038; 
A., i, 825. 

Camphor-55-diphenylsemicarbazone 
(Toscut and ANGIOLANI), A., i, 555. 

iso-a-Camphorene (SEMMLER and Jonas), 
A., i, 64. 

Camphorie acid, salts of (JUNGFLEISCH 

and LANDRIEUv), A., i, 140. 
preparation of amino-derivatives of 
(Noyes and Porrer), A., i, 79. 
detection of (KuNz-Krausk), A., ii, 
838. 

Camphoric anhydride, rate of hydration 
of (WILspon and Stpewick), T., 679 ; 
A., ii, 436. 

tsoCamphoronic acid, a-liydroxy-, syn- 
thesis of lactones of (Lipp), A., i, 
553. 


| d-Camphor-8-sulphonic acid, a-bromo-, 


ammonium salts, isomeric, absorption 

spectra of (Purvis), T., 643; A, ii, 

393. 

Cancer, relation of steric atomic group- 

ing to (FREUND and KAMINER), A., 
i, 745. 

detection of (GoopRIDGE and Kany), 
A., i, 624. 

Cancrinite (ZAMBONINI), A., ii, 570. 

Cane-sugar. See Sucrose. 

Cantharic acid, preparation of (DANcK- 
wort), A., i, 433. 

Cantharidin, constitution of, and its 
derivatives (GADAMER; DANCK- 
wortt), A., i, 432. 

isoCantharidin, preparation of (DANCK- 
wortTt), A., i, 433. 

isoCantharidinic acid (DANCcKWoRTT), 
A., i, 433. 

Cantharidylethylenediamine, prepara- 
tion of salts of (FARBWERKE VORM. 
Merster, Lucius, & BriNIneG), A., 
i, 25. ; 

Caoutchoue (india-rubber), synthetic, 
from isoprene (HARRIES), A., i, 703. 
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Caoutchouc (india-rubber), constitution 
of (HARRIES), A., i, 277. 
extraction of, with acetone (HuTIN), 
A., ii, 850. 
equilibrium in the systems: benzene- 
alcohol and, and benzene-acetone 
and (Caspari), T., 162; A., ii, 
154. 
swelling of, in organic liquids (SPENCE 
and Kratz), A., i, 280. 
regeneration of, from its tetrabromide 
(KrrcHHoF), A., i, 280. 
hydrogen haloids, transformation of, 
and their dissociation (LICHTEN- 
BERG), A., i, 279. 
analysis of (ScHIDROWITZ), 
496. 
estimation of sulphur in (SrevEns), 
A., ii, 480 ; (HuTrN), A., ii, 839. 
Capillarimeter (TrAUBE and Somocy}), 
A., ii, 87. 
Capillarity, theory of (BAKKER), A., ii, 
148. 


and 


A., ii, 


relation between adsorption 
(PoLANyY!), A., ii, 235. 

Capillary layer, kinetic pressure in a 
(BAKKER), A., ii, 818. 

Carbamic acid, mono- and di-chloro-, 
esters of (DATTA and Gupra), A., i, 
122. 

Carbamide (urea), preparation of 
(BapIscHE ANILIN- & Sopa- 
Faprik), A., i, 1052. 

hydriodide of quinine and (GoLUBEV), 
A., i, 295. 
See also Urea. 

Carbamides, constitution of (WERNER), 

T., 715; A., i, 784. 
substituted, preparation of (Sown), 


A., i, 394; (FABRIQUE Prop. 
Caim. Orc. DE LAIRE), A., i, 
395. 


symmetrical diacylated, preparation 
of (FARBENFABRIKEN vorM. F. 
Bayer & Co. and Knott & Co.), 
A., i, 784. 

8-Carbamidobutyric acid, §8-amino-, 
ethyl ester (PHILIPPI and SPENNER), 
A., i, 223. 

Carbamidodiacetic acid, ethyl 
methyl esters (BAILEY and SNYDER), 
A., i, 390. 

a. Carbamido-8-o-methoxyphenylpropi- 
onic acid (Jounson and Scorrt), A., 
i, 897. 

l-a-Carbamidopropionic acid (DAKIN), 
T., 488; A., i, 465. 

1-Carbamyl1-3-ethyltetrahydropyridaz- 
ine (WOHLGEMUTH), A., i, 165. 


a-Carbamylthiolaceto-p-anisidide and 


-p-phenetidide (BecKURTS and Fre- | 


RICHS), A., i, 798. 


and | 
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Carbanilide, o-cyane- (BorscHE and 
SANDER), A., i, 299. 

Carbazole, preparation of sulphonic 
acids of, and its V-alkyl derivatives 
(FARBWERKE ORM. MEISTER, 
Lucius, & Brinine), A., i, 720. 

magnesium complexes of (TsCHELIN- 
cEV and Tronov), A., i, 608. 


Carbazoles, halogenated, nitration of 
(List), A., i, 28. 
Carbazolesulphonic acid, (¢riamino-, 


preparation of (CASSELLA & Co.), A. 
i, 28. 

Carbethoxyaminoacetaldehyde, and its 
hydrazone (Harrigs and Divert), 


A., i, 224. 
2-Carbethoxyamino-4-acetyl-1-methyl- 
cyclohexane, and its derivatives 


(Harries and Smitn), A., i, 970. 
2-Carbethoxyamino-4-methylcoumaran 
(STOERMER and BARTHELMES), A., 
i, 153. 
a-o-Carbethoxybenzoyl-7y-phenyl-Ay- 
butenolactone (BorscHE and HeErm- 
BURGER), A., i, 252. 
a-o-Carbethoxy benzoyl-8-p-toluoylpro- 
pionic acid, ethyl ester, sodium de- 
rivative (BorscHE and HEIMBURGER), 
A., i, 251. 
a-o-Carbethoxybenzoyl-y-p-tolyl-Ay-bu- 
tenolactone, and its derivatives 
(BorscHE and HeErmpircer), A., i, 
251. 
4.Carbethoxy-6-carboxy-2:3:5-trime- 
thylcoumarilic acid, and its silver 
salt (JonDAN and THorpr), T., 403 ; 
A., i, 294. 
8-Carbethoxyethylhexamethylenetetr- 
aminium iodide (Jaconps and HEIDEL- 
BERGER), A., i, 780. 
3-a-Carbethoxy-a-methylethylamino-4- 
dimethylhydantoin, and its deriva- 
tives (BAILEY and READ), A., i, 901. 

N-Carbethoxyphenyloxamic acid 
(FIGEE), A., i, 870. 

6- and 8-Carbethoxy-4:5:7-trimethyl- 
coumarins (JORDAN and THorpE), T., 
400; A., i, 293. 

| Carbohemoglobin, isoelectric point of 
(MIcHAELIs and Bien), A., ii, 216. 

Carbohydrates, acetolysis of (Born and 

NEtson), A., i, 652. 

| action of hydrochloric acid on (PAN- 

ZER), A., i, 653. 

| preparation of diastase from(PANzER), 

A., i, 325, 326. 

| fermentation of, by yeast cells (v. 

| Ever), A., i, 1081. 

behaviour of, with Fehling’s solution 
(Marcoscuxs), A., i, 940. 

estimation of (DAviIs and SAwyeEnr), 

A, Hi, 7% 
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a-o-Carbomethoxybenzoyl-y-p-tolyl-Ay- 
butenolactone (Borscuge and HEIM- 
BURGER), A., i, 252. 

5-Carbomethoxy-2-methoxybenzylhexa- 
methylenetetraminium chloride 
(Jacoss and HEIDELBERGER), A., i, 
665. 

3 Carbomethoxy-a-naphthyl-p-tolualde- 
Pm eg pene 
2-hydroxy- (LuGNeER), A., i, 547. 


Carbon, atomic weight of (RIcHARDs and | 


Hoover), A., ii, 96. 
band spectra of (SeELIGER), A., ii, 117. 
ultra-violet spark spectrum of (EpER), 
A., ii, 196. 


thermoelectric properties of (Moore), | 


A., ii, 735. 


heats of formation of compounds formed | 


during combustion of (HoFFMANN), 
A., ii, 674. 
free energy of, and of some of its com- 
pounds (Lewis and RANDALL), A., 
li, 226. 
diffusion of, in iron (ApAms), A., ii, 
778. 
solubility of, in cobalt (Rurr and 
KEI1ie), A., ii, 465. 
in iron (RurF and BorMANy), A., 
ii, 464. 
in manganese (RuFF and BoRMANN), 
A., ii, 461. 
in nickel (RurF and BorMANy), A., 
ii, 467. 


reactions between iron and, and their | 


oxides (FALCKE), A., ii, 169. 


assimilation of, by moulds (Kosso- 


wicz), A., i, 360. 
Carbon alloys with cobalt and iron 
(ARNOLD and Reap), A., ii, 567. 
with iron, hypereutectic (RuFF), A., 
ii, 464. 
and phosphorus (STEAD), A., ii, 778 ; 
(LE CHATELIER and LEMOINE), 
A., ii, 779. 


and silicon (CHARPY and CoRNv- | 


THENARD), A., ii, 779. 

Carbon ¢etrachloride, vapour pressure of 
mixtures of toluene, ethylene di- 
bromide and (RosANoFF, SCHULZE, 
and Dunpny), A., ii, 11. 

monoxide (carbonic oxide), spectra of 

(Hor), A., ii, 193. 

critical constants for (CARDOSO), A., 
ii, 411. 

and methane, orthobaric densities 
of (Carposo), A., ii, 421. 

equilibrium of carbonyl sulphide, 
sulphur and (Lewis and Lacey), 
A., ii, 767. 

influence of iron carbides on the 
decomposition of (HILPERT and 
DiEcKMANN), A., ii, 691. 


w-hydroxy-w- | 
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Carbon monoxide (carbonic oxide), action 
of bromine on (Piva), A., ii, 447. 
action of, on magnesium organic 
compounds (Ecorova), A., i, 449. 
estimation of (FRoBoESE), A., ii, 
180. 
estimation of, in the atmosphere 
(GAUTIER), A., ii, 699. 
dioxide (carbonic anhydride), spectra 
of (Hor), A., ii, 193. 
thermal properties of, at low tem- 
peratures (JENKIN and Pykr), 
A., ii, 741. 
ratio of specific heats for hydrogen 
and (Crorrs), T., 306; A., ii, 
253. 
solubility of, in water, in presence 
of starch (FinpLay and Howe Lt), 
T., 282; A., ii, 258. 
solubility of, in solutions of glycerol 
and chloral hydrate (v. HAMMEL), 
A., ii, 614. 
equilibrium of, with magnesium 
carbonate and water, and with 
calcium and magnesium carbon- 
ates and water (LEATHER and 
Sen), A., ii, 13. 
equilibrium of, with naphthalene 
and diphenyl (Prins), A., ii, 244. 
ignition of mixtures of electrolytic 
gas and (Crorts), T., 306 ; A., ii, 
253. 
action of, on sulphides (CosTEAND), 
A,, ii, 161. 
assimilation of, by plants (RAIKow), 
A., i, 1047. 
production of, by nerve (TASHIRO), 
A., i, 189. 
effect of ethyl carbamate and chloral 
hydrate on the production of, by 
nerve (TASHIRO and ADAMs), A., 
i, 107. 
action of adrenaline and, on the 
heart (PatrERson), A., i, 98. 
detection of (PETERSEN), A., ii, 484. 
detection of, in water (WINKLER), 
A., ii, 795. 
detection and estimation of, in 
carbonyl sulphide (Dzpr), A., 
ii, 372. 
apparatus for estimation of (Su- 
CHIER), A., ii, 372; (MILLER), 
A., ii, 579. 
estimation of, in baking powders 
(BRUBAKER ; MacarRA), A., ii, 
485. 
estimation of, 
sTROM), A., 
estimation of, 
A., ii, 795. 
estimation of, 
(WINKLER), 


in minerals (Borc- 
ii, 281. 
in water (CAVAZZI), 


in drinking water 
A., ii, 281. 
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Carbon dioxide (carbonic anhydride), 
estimation of, in mineral waters 
(Liorp y GAmBoA), A., ii, 484. 

Carbonic acid, mobility of the ion 


of (D’AGosTINO and QUAGLIARI- | 


ELLO), A., ii, 426. 
dissociation constants of (MICHAELIS 
and Rona), A., ii, 215. 
Carbonates, estimation of, in soils 
(MacINtTIRE and WIL.Is), A., ii, 
281. 


Carbon disulphide, micro-detection of | 


(DENIchs), A., ii, 839. 


Carbon, estimation of, in cerium and its | 


alloys (ARNOLD), A., ii, 280. 


estimation of, in iron and its alloys | 
| 3-a-Carboxy-a-methylethylnitrosoamino- 


(SzAsz), A., ii, 650. 


estimation of, in organic mercury | 


compounds (ABELMANN), A., ii, 371. 
Carbonates and Carbonic acid. See 
under Carbon. 


Carbonyl derivatives, detection of, by | 
means of 85-diphenylsemicarbazide | 
| 2-o-Carboxyphenyl-5-y-methoxystyryl- 


(Toscut and ANGIOLAN}), A., i, 554. 
sulphide, equilibrium of carbon mon- 


oxide, sulphur and (Lewis and | 


Lacey), A., ii, 767. 
detection and estimation of,in carbon 
dioxide (Denk), A., ii, 372. 


Carbonyldiphenoxymalonamic acid (VAN 
2-m-Carboxypheny1-3-phenyldihydro- 


ProoyeE), A., i, 872. 
Carbonyldiphenylacetamide (FicEer), A., 
i, 869. 
Carbonylferrocyanides, 
(GrrAL PErerrRa), A., i, 508. 
Carbostyril-3-carboxylic acid, 1- 
hydroxy-, and its salts and derivatives 
(HELLER and WuNpeRuicH), A., i, 
302. 
1-Carbothioallylamidosemicarbazide 
(Buscu and Lotz), A., i, 319. 
Carboxybenzoyldimethyltetramcarbo- 
xylic acid, esters of (GABRIEL), A., i, 
581. 


Carboxybenzoylmethyltetramcarboxylic 


acid, methyl ester (GABRIEL), A., i, 
582. 
a-o-Carboxy benzoyl-y-p-tolyl-Ay-buteno- 


lactone (BorscHE and HEIMBURGER), | 


A., i, 252. 
3-Carboxy-5-carbethoxy-8:4:6-trimethyl- 


coumarinic acid(JoRDANand THORPE), | 


T., 400; A., i, 293. 


1-Carboxycoumarone-2-acetic acid, 4:6- | 


dichloro-5-hydroxy- (Dry), T., 1634. 

3-Carboxy-4-hydroxybenzylhexamethyl- 
enetetraminium chloride (Jacoss and 
HEIDELBERGER), A., i, 665. 

3-Carboxy-2-hydroxy-5-methylbenzyl- 
hexamethylenetetraminium chloride 
— and HEIDELBERGER), A., i, 
65. 


formation of | 
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Carboxylase in plants (ZALESK!), A., i, 
760. 


in yeast (NEUBERG and Czapsk1), A., 
i, 355; (NEuBERG), A., i, 1043. 
action of antiseptics on (NEUBERG 
and Ivanov), A., i, 359, 
relation of, to zymase (NEUBERG), A., 
i, 1045. 
5-Carboxy-2-methoxybenzylhexamethyl- 
enetetraminium chloride (Jacoss and 
HEIDELBERGER), A., i, 665. 
1-Carboxy-4-methylcoumarone-2-acetic 
acid, and its silver salt (DEy), T., 1636. 
3-a-Carboxy-a-methylethylamino-4-di- 
methylhydantoin (BAILEY and Reap), 
A., i, 901. 


4-dimethylhydantoin (BAILEY and 
Reap), A., i, 901. 


| 2-Carboxyphenylarsinic acid (MicHAE- 


LIs), A., i, 729. 
4-amino-, 4-hydroxy-, 4-nitro-, 5-nitro- 
4-hydroxy- (KARRER), A., i, 856. 


furan-3-carboxylic acid, methyl! ester 
(Borscne and HeEmmBtrceER), A., i, 
253. 


| 2-0-Carboxyphenyl-5-methylfuran-3- 


carboxylic acid, methylester (BorscnE 
and HEermBircEr), A., i, 253. 


1:2:4-benzotriazine, 6-amino- (CoHN), 
A,, i, 402. 
2-o-Carboxyphenyl-5-phenylfuran-3- 
carboxylic acid, methy] ester (Borscne 
and HeIMBirRGER), A., i, 252. 
p-Carboxyphenylphosphoric acid, esters 
of (SyNTHETIC PATENTS Co. ), A. ,i,815. 


' o-Carboxyphenylthiolacetic acid, deriva- 


tives of (WEGSCHEIDER and JOACHIM- 
owlTz), A., i, 688. 
2-o-Carboxyphenyl-5-p-tolylfuran-3- 
carboxylic acid, and its esters( BorscHE 
and HEIMBURGER), A., i, 252. 
3-Carboxy-8:4:6-trimethylcoumarinic 
acid, and its ethyl! ester (JonDAN and 
THoRPE), T., 401; A., i, 293. 

Carbylamines (isocyanides), platinum 
compounds of, containing cyanogen 
(TscHuGAEV and TEEARv), A., i, 388. 

Carchesium lachmani, action of hydrogen 
ions on the phago-ytosis of (KoLTzov), 
A., i, 100 

Carnallite, melting point of (JANECKE), 
A., ii, 820. 

Carnaubon, composition of (RosENHEIM 
and MACLEAN), A., i, 478. 

Carnotite, extraction and separation of 
the radioactive constituents of (PLUM), 
A., ii, 666. 

cisCaronic acid, and 
(Locqutn), A., i, 62. 


its derivatives 


ii. 1010 


Carveol, derivatives of (BLUMANN and 
ZEITSCHEL), A., i, 427. 

Carvone, oximes and sulphides of (Drvus- 
SEN and Z1EM), A., i, 273. 

n- and iso-Carvonecamphor, and their 
derivatives (SERNAGIOTTO), A., i, 425. 

Carvylamine dihydrochloride (HARRIES 
and MorreE 1), A., i, 970. 

B- and y-Caryophyllenes, and their 
derivatives (DEussen, VIELITZ, and 
MEyER), A., i, 274. 


Casein (paracasein), indole content of | 
digestion products of (v. MoraczEw- | 


ski), A., i, 1017. 


Caseino en, preparation and composition 


of (MELLANBY), A., i, 1016. 


specilicity of varieties of (DupDLEY | 


and WoopMAN), A., i, 468. 


action of rennin on (Bosworth), ms | 


i, 31. 
Caseinogenates (PAULI), A., i, 1016. 
alkaline, rotatory power of (RAKUZIN 
and Logunova), A., i, 1017. 
Cast iron. See under Iron. 
Castor bean. See Ricinus. 


Cat, nitrogenous excretion of (HAMMETT), | 


A., i, 1035. 
Catalase, chemical nature of (WAENTIG 
and Greriscn), A., i, 727. 
in lower animals (Z1EGER), A., i, 622. 
in milk (TAYLor), A., i, 920. 
effect of arsenic and phosphorus com- 
pounds on the action of (SANTES- 
son), A., i, 728. 
Catalysis (LEImpORFER), A., ii, 
(RoBERTSON and ACREE; ACREE), 


A., ii, 681 ; (MARSHALLand ACREE), | 


A., ii, 755. 
studies in (LAMBLE and Lewis), T., 
233 ; A., ii, 160. 
acid, theor 
MAN), 


, 1426; A., ii, 830. 


influence of temperature in (Tay- 


Lor), A., ii, 248. 


Catalysts, oxidation by (EWART), A., i, | 
49 


Catalytic action (Prins), A., i, 207. 
hydrogenation (RATHER and REID), 
A., i, 933. 
of liquids (Brocner and BaAver; 
BrocueT and Caparet), A,, i, 
365. 
power, variation of, of solutions 
(GrurRGEA), A., ii, 330, 331. 
Catechol (pyrocatechin ; 1:2-dihydroxy- 
benzene), compounds of, with alka- 
line or alkaline earth salts (WEIN- 
LAND and DENZEL), A., i, 526. 
compounds of, with aluminium and 
with magnesium salts (WEINLAND 
and DENzEL), A., i, 232. 
methylene ether. See Benzdioxole. 


of (DAwson and ReEI- | 
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Catechol-4:6-disulphonie acid, prepara- 
tion of (SACCHARINFABRIK VORM. 
FAHLBERG, List & Co.), A., i, 14. 

Catecholtitanic acid, aniline salt (Hav- 
SER and LEvITB), A., i, 139. 

Cathartes aura (Turkey buzzard), effect 
of liver extract of, on -amino-4- 
ethylglyoxaline (Evstis), a & 
619. 

Cedar oil, Himalaya, constituents of 
(ScHIMMEL & Co.), A., i, 827. 

Cell or Cells, electrochemical, conduc- 

tivity of (MILEs), A., ii, 727. 
of potassium chloride (McINNEs 
and PARKER), A., ii, 510. 
hypochlorite-carbon (THIEL), A., ii, 
609. 
with calomel electrodes (NEWBERY), 
T., 1520; A., ii, 816. 


Cell or Cells, physiological, 
bility of (OsTERHOUT), A., 
47. 


permea- 
i, 46, 


permeability of, for acids (HARVEY), 
A., i, 102. 
action ef anesthetics on the per- 
meability of (McCLENDON), A 
i, 922. 
living, permeability of the cytoplasm 
of (KirTE), A., i, 620. 
electric charge of the protoplasm 
and other constituents of (Mc- 
CLENDON), A., i, 109. 


plant. See Plaut cells. 


| Cellobiose (ce/Zose), penta-acyl derivatives 
539; | 


of (ZeMPLEN and LAszLo), A., i, 
651. 
octa-acetates of (HupsoN and Jouy- 
son), A., i, 503. 
Cellulose, hy drat ion of (RAKOvsKI), A., 
ii, 235. 
analysis of, and of its derivatives 
(BricGs), A., ii, 186. 
Cellulose acetates (KNOEVENAGEL), A 
i, 383 
nitrates, condensation of the vapours 
of nitroglycerin on (CHIARAVIGLIO 
and Corsrno), A., i, 384. 
Cement, Portland, hydration of (KLEIN 
and PuI.urps), A., ii, 50. 
alite in (JANECKE), A., ii, 453. 
Cerbolite. See Magnesium ammonium 
sulphate. 
Cereals, nitrogen distribution in (Brew- 
STER and ALsBeERG), A., i, 760. 
Cerebro-spinal fluid, action of glandular 
extracts on the secretion of (FRAZIER 
and Pret), A., i, 188. 
effect of pituitary extract on the 
secretion of (WEED and CUSHING), 
A., i, 102. 
human, capillarimetric researches on 
(Kirscn and ReMeERTz), A., i, 96. 
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Cerebro-spinal fluid, influence of di- 
iodotyrosine and iodothyrin on 
(Frazier and Peer), A., i, 737. 

urea content of (CULLEN and ELLIs), 
A., i, 619. 

Ceric salts. See under Cerium. 

Cerium, are spectra of (EprEr), A., ii, 
497. 

Cerium alloys with magnesium (VoGEL), 
A., ii, 347. 

Cerium compounds (SPENCER), T., 1265 ; 

A,, ii, 777. 

photochemical reactions of (BENRATH), 
A., ii, 505. 

Cerium dioxide, colour of (SreNcer), 
T., 1265; A., ii, 777. 

pyrophosphate (RoseNuEI™M and Tri- 
ANTAPHYLLIDEs), A., ii, 464. 

Ceric sulphates, basic (SPENCER), T., 
1265; A., ii, 777. 

Perceric oxide, compounds of 
(Metocue), A., ii, 776. 

Cerous ammonium carbonate (Hor- 
MANN and Hd6scHELk), A., ii, 
165. 

Cerium, and its alloys, estimation of 
carbon and phosphorus in (ARNOLD), 
A., ii, 280. 

Cetylhexamethylenetetraminium iodide 
(JAcoBs and HEIDELBERGER), A., i, 
780. 

Chalkones. See Phenyl styryl ketones. 

Chalybite, frem Alsace (KRAEMER), A., 
ii, 640. 

Chama, constituents of (HARTWIcH and 
Zwicky), A., i, 710. 

Charcoal, adsorption of alcoholic solu- 

tions by (GusTarFson), A., ii, 824. 


decolorisation of magenta solutions by | 
| Chlorates and 


(Fortuyn), A., i, 596. 


from blood, use of, as a purifying | 


agent for arsenic solutions (CHAPIN), 
A., ii, 66. 
Cheese, estimation of chlorides in 
(CorNIsH and GoLprNe), A., ii, 479. 
Chemical constitution, and absorption 


spectra (IZMAILSKI), A., ii, 198; | 


(Grpss and Pratt), A., ii, 500. 


and rotatory power (KENYON and | 
PickarD), T., 35, 115; (WEs- | 
son), A., ii, 3; (Rupx), A., ii, | 


717. 


and boiling point, relation between | 


(Casatz), A., ii, 513. 
and viscosity, 


processes, connexion between electro- 
lytic and (REICHINSTEIN), A., ii, 
245, 678. 

reactions, emission of corpuscles in 


(TANATAR and BurkseEr), A., ii, | 


724. 


| Chlorine, 


relation between | 
(DunsTAn), T., 667; A., ii, 422. | 
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Chemical reactions, relation between 
electrolytic dissociation and 
(FALK and NEtson), A., ii, 547. 
kinetics of (OrLov), A., ii, 541. 
in anisotropic media (TAMMANN), 
A., ii, 321 
reactivity, theory of (BALY), A., ii, 
440. 

Chemistry (Pore), A., ii, 527. 

inorganic, recent work in (Howe), 
A., ii, 252. 

Chenopodium, toxicity of oil of (SALANT 

and NExson), A., i, 195. 

action of oil of, on circulation and 
respiration (SALANT and LivING- 
sTON), A., i, 733. 

influence of oil of, on intestinal 
contractions (SALANT and Mir- 
CHELL), A., i, 1080. 

Chicken, blood of. See Blood. 

Chicory (GRAFE), A., i, 200. 

Childrenite from Cornwall (DRUGMAN), 
A., ii, 786. 

Chitin, detection of (VAN WISSELINGR), 
A., li, 846. 

Chloral, action of, on organic com- 
pounds, in presence of alumin- 
lum chloride (FRANKFORTER and 
KRrITCHEVskyY), A., i, 77. 

solubility of gases in solutions of (v. 
HAMMEL), A., ii, 614. 

Chloral hydrate, use of, as cryoscopic 
and tnagie solvents (BECKMANN 
and Maxim), A., ii, 222. 

Chloral-ammonia (ASCHAN and VAsKIO), 
A., i, 648. 

Chloralose, fate of, in the organism, and 
its glycuronic acid compound (TIF- 
FENEAU), A., i, 71. 

Chlorides. See under 
Chlorine. 

Chlorination, apparatus for (MILLER 
and GurRLEY), A., i, 490. 

occurrence of, in 
(Bring), A., ii, 343. 

in coal (DE WAELB), A., ii, 343. 

atomic weight of (GuyE and Ger- 
MANN), A., ii, 49. 

improvements in the Deacon process 
for preparation of (NEUMANN), A., 
ii, 443. 

canal ray spectrum of (Stark and 
Kinzer), A., ii, 

photochemical temperature-coefficient 
of (Nazarov), A., ii, 754. 

absorption of, by water (ZALESKI and 
ELMANOVITSCR), A., ii, 479. 

velocity of reaction between hydrogen 
and (MELANDER), A.,, ii, 622. 

effect of light and of Rontgen rays on 
a mixture of hydrogen and (LE 
Bianc and VoLmeEr), A., ii, 205. 


coke 
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Chlorine, effect of a-particles on a mix- 
ture of hydrogen and (TayLor), A., 
ii, 80. 

action of, on sodium thiosulphate 
(SELF), A., ii, 683. 
apparatus for generating (VosMAER), 
A., ii, 550. 
effects of inhalation of (ScnArEr), 
A., i, 1080. 
Hydrochloric acid (hydrogen chloride), 
electrical conductivity of (MILEs), 
A., ii, 727. 


vapour pressure of (MAass and | 


McIntosh), A., ii, 314. 
commercial, purification of (Co1en- 
ARD), A., ii, 628. 


combined, physiological activity of | 


(Lone), A., i, 603. 


normal, preparation of (WINKLER), | 


A., ii, 647. 
detection of, 
TIANSEN), A., ii, 364, 572; 
(KRUMMACHER), A., ii, 364, 573. 
Chlorides, estimation of, in presence 
of bromides (MEYER), A., ii, 791. 
estimation of, in albuminous liquids 
(GazzeEttT!), A., ii, 63. 
estimation of, in body fluids (Mc- 
LEAN and VAN SLyYk®), A., ii, 573. 


in medicine (CHrRIs- | 


estimation of, in cheese (CORNISH | 


and Gotpinc), A., ii, 479. 
Chlorates and formic acid, oxidation 
by means of (HorMaNnN and 
ScuumMPELT), A., ii, 438. 


Hypochlorites, oxidation potential of | 


(Trex), A., ii, 609. 


Perchloric acid, interaction of potass- | 


ium sulphate and (Davis), T., 1678. 
Chlorine estimation :— 
estimation of, in bread (Fitippro and 
ADRIANI ; SCHERINGA), A., ii, 697. 
estimation of, in organic compounds 
(RoBErtson), T., 902; A., ii, 573. 
estimation of, in 
(Knox), A., i, 204. 


rain and snow | 


estimation of, in presence of bromine | 


and iodine (BEKk), A., ii, 478. 

Chlorine ions, estimation of, in waters 
(Mayer), A., ii, 276. 

Chlorine water, action of light on 
(Dawson), A., ii, 199; 
A., ii, 503. 

Chlorite, chemical disintegration 
(Matt), A., ii, 360. 

Chloroamine, azotisation by (ForsTER), 
T., 260; A., i, 181. 


(BENRATH), | 


of | 


Chloroanil. See p-Benzoyuinone, tetra- | 


chloro-. 
Chloro-compounds, 
antiseptics (DAKIN), A., i, 924. 
aromatic, preparation of (KINZLBERGER 
& Co.), A., i, 658. 


suitable for use as | 
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Chloroform, vapour pressure of mixtures 
of er and (BECKMANN and 
Faust), A., ii, 143. 

morphological changes produced by 
(GraHAm), A., i, 627 
a-Chloroketones, eyclic, transformations 
of (FavorsKI and Bosuovsk)), A., i, 
411. 
Chlorophyll (WituisTAtrer), A., i, 84. 
studies on the synthesis of (ALBERT 
and Mary), A., i, 979. 
influence of phosphorus and magnes- 
ium compounds on formation ot 
(MAMELI), A., i, 631. 
influence of pyrrole compounds on 
formation of (PoLLAccI and Oppo), 
A., i, 1083. 
absorption spectrum of (VAN GULIK), 
A., ii, 120. 
fluorescence of (WILSCHKE), A., i, 829. 
role of (Maz&), A., i, 631; (Ewart), 
A., i, 706. 
physiological theory of (IVANOVSK]), 
A,, i, 705 
Chloropicrin, production of, from organic 
compounds by means of aqua regia 
(DatTA and CHATTERJEE), A., i, 
114. 
Cholestantriol diacetate (WESTPHALEN), 
A., i, 884. 
Cholestendiol diacetate (WESTPHALEN), 
A., i, 884. 

Cholesterol (WinDAUs and Resav), A. i, 
677; (W1npAuvs and Ursrie), A., i, 
678. 

structure of (v. Firnra and FELSEN- 
REICH), A., i, 679. 

action of perbenzoic acid on (WEsT- 
PHALEN), A., i, 884, 

origin of, in the organism (De&zanI 
and CaTroretTT!), A., i, 858. 

— of, by blood (Lirscutrz), 
A., i, 338. 

effect of, on hemolysis from sodium 
— (Kiorz and BorHweE tt), 

.» i, 736. 

in bile. influence of diet on (D’Amarto), 
A., i, 620 

in hen’s eggs (MUELLER), A., i, 618. 

deposition of, in tissues (STEWAR’), 

A., i, 100 

the tissues of growing 
(LANDER), A., i, 479. 
degradation of, in animal organs 
(Lirscuitz), A., ii, 291. 
metabolism. See Metabolism. 
assimilation of, and its esters (MUEL- 
LER), A., i, 1026. 
esters of (LAPWorTH and Royte), 
A., i, 618. 
estimation of, in serum (KLEIN and 
Dinky), A., i, 340. 


in rats 
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y-Cholesterol, and its derivatives 
(WinpAus and Resav), A., i, 677. 

a- and §-Cholesterol oxides, ‘and their 
derivatives (WESTPHALEN), A., i, 
884. 

Cholesterylsulphurie acid, preparation 
of (MANDEL and NEuBERG), A., i, 
957. 

Cholic acid, oxidation of (PRINGSHEIM), 
A., i, 1050 

Cholic acids, estimation of, in bile (Lir- 
scHvTz), A., ii, 291. 

Choline, decomposition of (Sarra), A., i,- 

859. 
attempted conversion of, into neurine 
(Scumipt), A., i, 386. 
derivatives of (MENGE), 

Chondroitin-sulphuric _ acid 

and LA Force), A., i, 601. 
compounds of the type of (ALZONA), 
A., i, 347. 

Chondrosamic acid (LEVENE 
Force), A., i, 601. 

Chondrosic acids (LEVENE 
Force), A., i, 601. 

Chromates. See under Chromium. 

Chromicarbamide persulphate (Bar- 
BIERI), A., i, 784. 

Chromipyrophosphoric acid, metallic 
salts of (RosENHEIM and TRIANTA- 
PHYLLIDEs), A., ii, 463. 

Chromisalicylic acid, and its diammine 
derivatives (BARBIERI), A., i, 539. 

Chromium compounds, 
ceptibility of (Honpa and Soné), 
A., ii, 8. 

Chromium salts, action of potassamide 
on, in liquid ammonia (BoHART), 
A, Mg 202 

Chromium sesquioxide (chromic oxide), 

heat effect of, in fusions (MIxTER), 
A., ii, 145. 
hydrated (NacEL), A., ii, 781. 
magnetic oxide (Son and IsHIWARA), 
A., ii, 170. 
oxides and sulphides, magnetisability 
of (WEDEKIND and Horst), A., il, 
140. 

Chromates, compounds of mercuric 
cyanide and (STROMHOLM), A., i, 
508. 

detection of (vAN Eck), A., ii, 70. 
Dichromates, compounds of — 
cyanide and (StréMHOLM), A., i, 
508. 
Chromic chloride, photochemistry of 
hydrates of (KurtLov), A., ii, 
504, 
changes of, in solution (HEyp- 
WEILLER), A., ii, 266. 
hydroxide, colloidal (NAGEL), A.., ii, 
324, 


CVIIL. ii. 


A., i, 87. 
(LEVENE 


and La 


magnetic sus- | 
Cinchotoxine, formation of, from cincho- 


ii, 1018 


Chromium o om compounds, dioxalo- 
salts of (WERNER, Bowis, Hostiix, 
ScHWARz, and SurBER), A., i, 375. 

Chromium, estimation of, in iron and 

steel (TuskER), A., ii, 183. 
estimation of, in leather (Levi and 
OxTHMANN), A -» li, 585. 

Chromogens in plants (WoLFF and Ron- 

CHELMANN), A., i, 632, 1048. 


_ Chromoisomeric salts (HaNrzscu), A., i, 


549. 
a a ily pigments of the (Lusi- 
MENKO), A., i, 199 
Chrysanthemum cinerarixfolium, con- 
stituents of (SIEDLER), A., i, 1086. 
Chrysarobin, constituents and oxidation 
prodnets of (EpEr), A., i, 823. 
Chymosin. See Rennin. 


| Cicuta vagans, constituents of tubers of 


(Jacospson), A., i, 434. 


| Cicutoxin, extraction of, and its deriva- 
and La | 


tives (JAcoBson), A., i, 434. 
Cinchona alkaloids, estimation of 
(Lenc1), A., ii, 850. 
Cinchona bark, valuation of (FRERICHS 
and MANNHEIM), A., ii, 655. 
Cinchonidine, rate of conversion of, into 
cinchotoxine (BIDDLE and BUTZBACH ; 
Bipp.k), A., ii, 759. 
Cinchonine, rate of conversion of, into 
cinchotoxine (BIDDLE and BRAUER), 
A., ii, 758; (BrppLe), A., ii, 759. 
reduction of (FREUND and BREDEN- 
BERG), A., i, 159. 


nine, and from cinchonidine (BIDDLE 
and Braver), A., ii, leg (BrippLE 
and BUTZBACH ; Brpp1k), A , li, 759. 

Cineole, estimation of, in eucalyptus oils 
(H ANDING), A ., li, 29; (TURNER and 
Homes), A., ii, 74. 

Cinnamaldehyde, phytochemical reduc- 
tion of (RéNA), A., i, 357. 

picrate (REDDELIEN), A., i, 261. 
Cinnamaldehyde-2:4-dichlorophenyl- 
- oo ae (Cuarraway and Pearce), 
T., 34. 

Cinnamaldehyde-55-diphenylsemicarb- 
azone (Toscu! and ANGIOLAN!), A., i, 
555. 

Cinnamic acid, and nitro-, absorption 

spectra of (Purvis), T., 970. 
resorcinol ester (RYAN and O’NEILL), 
A., i, 1072. 
detection of (ScHENK and Bur- 
MEISTER), A., ii, 382. 

Cinnamic acid, amino-, ethyl ester 
(PHILIPPI and SPENNER), A., i, 
223. 

3-amino-4-hydroxy-, —o of 
(JoHNSON and KoHMANN), A 


899. 
62 


» i, 
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Cinnamic acid, 3-nitro-4-hydroxy-, and 
its derivatives (JoHNSON and Kox- 
MANN) A., i, 79. 

B-thiol-, and its salts (FiscHER and 
BrieGEr), A., i, 405. 

Cinnamic acids, action of sunlight on 
(DE Jona), A., i, 535, 961. 

Cinnamo-a-naphthylamide (ALBRECHT), 
A., i, 563. 

Cinnamon oil, Japanese (SCHIMMEL & 
Co.), A., i, 828. 

Cinnamoyl chloride, o-cyano- (BorscHE 
and SANDER), A., i, 300. 

Cinnamoylbenzoylbenzylamide (Mumm, 
Hessk, and VoLquartz), A., 1, 245. 

o-Cinnamoylglycolyloxybenzoic acid 
(SynNTHETIC PAaTENTs Co.), A., i, 
682. 

a-Cinnamylidene-5-anisylidenelaevulic 
acid (BorscHE), A., i, 692. 

Cinnamylideneglycerol, structure of 
(Peacock), T., 815; A., i, 767. 

4-Cinnamylidenehydantoin, and its 
acetyl Jesivative, and 4-bromo-, and 
2-thio- (JoHNSON and WRENSHALL), 
A., i, 999. 

a-Cinnamylidenelaevulic acid, and its 
derivatives (BorscuE), A., i, 692. 

Cinnamylidenephthalide, and its deriv- 
atives (BorscHE and HrimBUrGER), 
A., i, 680. 

Citral (2:6-dimethyl-A**-octadien-8-al: 
geranial), estimation of, in oil of 
lemon (BécKER), A., ii, 294. 

Citric acid, isolation of, from yeast 

(Kunz), A., ii, 596. 

ammonium salt, preparation of 
(Hatt), A., i, 75. 

cobalt and nickel salts (PICKERING), 
T., 942; A., ii, 637. 

magnesium salts (LEGER), A., i, 496. 

detection of, in wines (BAIER and 
NeEuMAN)), A., ii, 847. 

detection and estimation of, in wines, 
milk, and jams (Kunz), A., ii, 
595. 

Citronella oil, Java, 
(Spountrz), A., i, 428. 

Citronellaldehyde, auto-oxidation of, in 
light (SERNAGIOTTO), A., i 889. 

phytochemical reduction of (MAYER 
and NrevsBEre), A., i, 1046. 

oxozonide and semicarbazones of 
(Harries and Compere), A., i, 
968. 

35-diphenylsemicarbazone (Toscui 
and ANGIOLANI), A., i, 555. 

Citrovanadic acid, salts of (BARBIERI), 
A., i, 497. 

Citrus oil, estimation of esters in (AL- 
BRIGHT and YouNG), A., ii, 806. 

Civet, ketone from (Sack), A., i, 692. 


constituents of 
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Civetone, and its derivatives (Sack), 
A., i, 888 
Clam, muscle of. See Muscle. 
Clays, action of hydroxyl ions on (Rox- 
LAND), A., i, 364, 424. 
analysis of (KALLAUNER and Maré. 
KA), A., ii, 572. 
Clintonia borealis, fruit of (Stippy), A., 
i, 110. 
Clove oil, constituents of (ScHIMMEL & 
Co.), A., i, 828. 
Coal, composition of (JONES and 
WHEELER), T., 1318; A., ii, 784. 
distillation of (HOLLINGs and Coss), 
T., 1106 ; A., ii, 632. 
and the formation of ammonia 
and hydrogen cyanide (SIMMERs- 
BACH), A., ii, 48. 
chlorine in (DE WAELE), A., ii, 343. 
oxidation and deterioration of (Cox), 
A., ii, 558. 
estimation of nitrogen in (FIELDNER 
and Tay or), A., ii, 177. 
Coal seams, Silesian, gases enclosed in 
(Meyer), A., ii, 270. 
Coal-tar oil, hydrocarbons from (Picrer 
and Bouvigr), A., i, 512. 
Cobalt, metallic, physical properties of 
(KALMus and HARPER), A., ii, 99. 
electroplating with (KALMUs, HARPER, 
and SAVELL), A., ii, 465. 
solubility of carbon in (Rurr and 
KeI1ie¢), A., ii, 465. 
Cobalt alloys with carbon and _ iron 
(ARNOLD and Reap), A., ii, 567. 
with copper and nickel (WAEHLERT), 
A., ii, 635. 
Cobalt bases :— 
Dodecamminehexoltetracobalti 
(WERNER), A., ii, 265. 
Cobalt aluminate (HEDVALL), A., ii, 637. 
chloride, colour of solutions of (Kort- 
SCHUBEI), A., ii, 348. 
compounds of amines with (PIERONI 
and Pinottt), A., i, 942. 
haloids, ammonia compounds of (BIL1z 
and FETKENHEUVER), A., ii, 465, 
466. 
oxide, fusion of, with alumina (HED- 
VALL), A., ii, 636. 
ortho- and meta-stannates (HEDVALL), 
A., ii, 638. 
Cobalt organic compounds (PICKERING), 
T., 942; A., ii, 637. 
optically active (JAEGER), A., i, 867. 
eyanides, complex (Ross), A., i, 77. 
dioxalo-salts of (WERNER, Bowls, 
Hos.ik, ScHwarz, and SuRBER), 
A., i, 375. 
Cobalt detection and estimation :— 
detection of, by means of a-nitroso-f- 
naphthol (AtTack), A., ii, 652. 


salts 
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Cobalt detection and estimation :— 
estimation of, in steel (Durty), A., ii, 

69. 
estimation of, volumetrically, in 


presence of nickel (MerTzz), A., ii, 
286. 
Cobalt atom, asymmetric (WERNER), A., 
ii, 264. 
Cobaltnickelpyrite (VERNADSKI), A., ii, 
357. 


Cobra poison. See Poison. 

Cocaine, detection of (DENicés), A., ii, 
75; (Pisani), A., ii, 191; (Ryay), 
A., ii, 710. 

Cocoa, enzymes of (BRILL), A., i, 1087. 
estimation of starch in (REvis and 

Burnett), A., ii, 845. 

Codeine, polymorphic forms of (Kre- 
MANN and ScCHNIDERSCHITZ), A., i, 
710. 

derivatives, pharmacology of (PITINI), | 
A., i, 44. 

estimation of (CARLINFANTI), A., ii, 
710. 

Cohesion, relation between atomic vol- 
ume and (Lupwik), A., ii, 228. 

Coke, chlorine content of (Bripes), A., 

ii, 343. 
estimation of nitrogen in (MaRGo- 
SCHEs), A., ii, 177. 

Colchicine (WINDAUsS and KRELLWITzZ), 

A., i, 708 
reduction of (HoFFMANN, La Rocueg, 
& Co.), A., i, 709. 
Colloids, electrical synthesis of (MuKHo- 
pApuyAya), A., ii, 89. 
action of penetrating radium rays on 
(FeRNAU and PavL), A., ii, 722. 
changes in the physical conditions of 
(Onyne and Pau), A., i, 1014; 
(Pau), A., i, 1016. 
heat development in swelling of | 
(RosENBOHM), A., ii, 227. 
action of, with liquids (Caspar!), T., | 
162; A., ii, 154. 
stalagmometric studies of solutions of | 
(BERCZELLER), A., ii, 88. 
protective action of (GRdH), A., ii, 
239. 
organic, viscosity and characterisation 
of (Scursie), A., ii, 89. 

Colloidal solutions, electrical conduc- 
tivity of (NoRDENsON), A., ii, 
306. 

density and refractive 
(WINTGEN), A., ii, 761. 

viscosity of (Bicuner), A., ii, 
749. 

in chloroform (FREUNDLICH and 
Gann), A., ii, 153. 

size of the particles in (MECKLEN- 
BURG), A., ii, 527. 


index of 
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| Colloidal solutions, production of growths 


resembling living organisms in 
(Moore and Evans), A., ii, 528; 
(Moore), A., ii, 529. 
systems, action of light on (STint- 
zING), A., ii, 201. 
Colophony, American, 
(PAUL), A., i, 828. 
Spanish, abietic acid from (SUREDA 
BLANEs), A., i, 493. 
solubility of (PAUL), A., i, 1066. 


constituents of 


| Colophony resin (PAUL), A., i, 829. 


Colorimeter, Duboscq, conversion of, 
with a nephelometer (BLoor), A., ii, 
787. 

Colour, relation of, to dispersion (Voicr), 
A., ii, 198. 

Colouring matter, C.,H,,0,N.Cl, black, 
from p-chloroisatin-a-p-chloroanilide 
and 5-oxy-2:1-naphthacarbazole 
(KALLE & Co.), A., i, 721. 

Colouring matters (TRAUBE and Koun- 

LER), A., ii, 529. 

synthesis of (NoELTING), A., i, 64. 

absorption spectra of (WaTson and 
MEEK), T., 1567; (MEDHI and 
Watson), T., 1579. 

absorption and dispersion of light in 
solutions of (VAN DER PLAATs), 
A., ii, 608. 

staining capacity of (Héser), A., i, 
348. 


blue and red Congo (HANTzscnh), A., 
i, 321. 
hydroxyketonic, action of Grignard’s 
reagenton, and theirethers(SIRKER), 
T., 1241; A., i, 965. 
vegetable (WILLSTATTER), 
289. 
See also :— 
Althein. 
Delphinin. 
Idein. 
Isatanthrene. 
Malvidin. 
Malvin. 
Mesobilirubin. 
Mesobilirubinogen. 
Myrtillidin. 
Mprtillin. 
Oenidin. 
Oenin. 
Pelargonidin. 
Pelargonin. 
Peonidin. 
Peonin. 


i & 


| Columbium, atomic weight of (SmiTH 


and VAN HAAGEN), A., ii, 692. 
spectrum of (PAULSON), A., 
811. 
estimation of, in presence of tantalum 
(Levy), A., ii, 491. 


ii, 
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Combustion, effect of the oxygen tension 
in the atmosphere on (DALLWIG, 
Kouus, and Logvennarrt), A., ii, 
443. 

of gases (BonE, Davis, Gray, HEN- 
srocK, and Dawson), A., ii, 684. 
spiro-Compounds, formation and stability 
of (BExsLey, INGoLD, and THORPE), 
T., 1080; A., i, 816. 
Condensation reactions (Hipsert), A., 
i, 6. 
Congo-red 


colouring matters 


(HantTzscH), A., i, 321. 
Conifer, oils of the (ScHoRGER), A., i, 
83. 
Connellite, identity of footeite with 
(Forp and Brapuey), A., ii, 569. 
Convallarin (LINDNER), A., i, 571. 
Copene (SEMMLER and STENZEL), A., i, 
427. 


Copenedicarboxylic acid, and its de- 
rivatives (SEMMLER and SrenZEL), A., 
i, 427. 

Copeneketonic acid, and its derivatives 
(SEMMLER and SrenzeEt), A., i, 427. 
Copalillo oil, constituents of (ScHIMMEL 

& Co.), A., i, 827. 
Copals, action of chlorinated solvents 
on (COFFIGNIER), A., ii, 191. 

Copper, mechanism of the roasting re- 
action process with (REINDERS and 
GoupRIAAN), A., ii, 773. 

ultra-violet spark spectrum of (EpER), 
A., ii, 196. 


electrolytic, structure of (SIEVERTS | 


and WIPPELMANN), A., ii, 216. 
specific heat of (HARPER), A., ii, 9; 
(KeEsom and OnNss), A., ii, 83. 
absorption of gases by (STAHL), A., 

ii, 53. 
compressibility of (RicHarps and 
BARTLETT), A., ii, 229. 
tensile properties of (BENGouGH and 
Hanson), A., ii, 52. 
and lead, reciprocal solubility of 
(Boeircn), A., ii, 773. 
action of hauerite on (QUERCIGH), A., 
ii, 449. 
action of vanadium with (GIEBEL- 
HAUSEN), A., ii, 350. 
action of water on (JoRISSEN), A., ii, 
166. 
Copper alloys with aluminium (AN- 
DREW), A., ii, 689. 
thermochemistry of (Roa), A., 
ii, 412. 
and nickel (READ and GREAVEs), 
A., ii, 691. 
with cobalt and nickel (WAEHLERT), 
A., ii, 635. 
with gold (KuRNAKOvV, SHEMTSCHU- 
SNI, and ZASEDATELEY), A., ii, 783. 
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Copper alloys with lead and nickel 
(PARRAVANO and MAzzeErT!), A., 
ii, 18. 

with manganese and tin, magnetic 

properties of (Heuster), A., ii, 
411. 

with tin (HAUGHTON), A., ii, 689. 

with zine (THORNEYCROFr and 
TurNER; Hupson), A., ii, 54; 
(WuytTe), A., ii, 689. 

hardness of (MENEGHINI), A., ii, 
261. 

velocity of solution of, in hydro- 
chloric acid (CENTNERSZWER aud 
Sacus), A., ii, 158. 

and with lead and zine (PARRA- 
VANO, Mazzerti, and Morertt), 
A., ii, 55. 

Copper salts, magnetochemistry of 

(CABRERA and Mo gs), A., ii, 8. 

Copper nitrate, heat of formation of 

(DE Forcranp), A., ii, 350 
temperature of decomposition of 
(RoutwaA), A., ii, 517. 
oxides, reduction of, by hot alcohol 
vapour (WEDDERBURN), A., ii, 
652. 
sulphate, melting point of (JANECKE), 
A., ii, 820. 
hydrated (Foote), A., ii, 459; 
(GuARESCHI), A., ii, 774. 
thermal dehydration of (MERWIN), 
A, &, 12. 
sulphates, basic (FonzEs-D1acon), A., 
ii, 55. 

Cupric chloride, equilibrium of barium 
and potassium chlorides, water 
and (SCHREINEMAKERS and DE 
Baat), A., ii, 55. 

oxide, equilibrium of lead oxide 
and (CUNNINGHAM), A., ii, 453. 

sulphide, estimation of, in presence 
of cuprous sulphide (PosnJak), 
A., ii, 24. 

Cuprous salts, preparation of 

(DANIELS), A., i, 493. 
carbonate (CARLES), A., ii, 459. 
sulphide, estimation of, in presence 
of cupric sulphide (PosNnJak), 
A., ii, 24. 

Copper organic compounds (PICKERING), 
'., 956; A., ii, 637. 

benzene- and _ toluene-sulphonamides 

and their ammonates (FRANKLIN), 
A., i, 1052. 

glycine sulphate (VILLE), A., i, 943. 

Copper detection, estimation and 
separation :— 

detection of (LYLE, CurRTMAN, and 

MARSHALL), A., ii, 582. 
detection and estimation of, in drink- 
ing water (WINKLER), A., ii, 376. 
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Copper detection, estimation and 
separation :— 
electro-analysis of, without platinum 
electrodes (GuzMAN CARRANCIO and 
Sanz Uuzurrvm), A., ii, 652. 
estimation of (INczE), A., ii, 487, 701 ; 
(FRASER), A., ii, 582. 
estimation of, colorimetrically 
(Denicks and Stimonor), A., ii, 
estimation of, electrolytically (THEEL), 
A., ii, 284. 
estimation of, by the iodate method 
(Brostrom), A., ii, 24. 
estimation of, volumetrically (Zuc- 
cARI), A., ii, 68. 
estimation of, in Babbit metal (Hac- 
MAIER), A., ii, 106. 
estimation of, in steel (Brown), A., 
ii, 284. 
estimation of, in the commercial 
sulphate (v. WisseL and KispEert), 
A., ii, 376. 
estimation of, in presence of tin 
(CoLTMAN), A., ii, 799. 
separation of, from arsenic (BALLS and 
McDonneELbL), A., ii, 106. 
Copper anode. Sce Anode. 
Copper electrode. See Electrode. 


Copper spraying fluids (FonzxEs-D1Acon), 


., 1, 487. 
Coprostane (WINDAUs and Urprie), A., 
i, 678. 
Coprosterol (WiINDAUS and Urprise), A., 
1, 678. 
Cordierite (WULFING and OPppEN- 
HEIMER; OPPENHEIMER), A., ii, 644. 
Corpuscles, emission of, during chemical 
reactions (TANATAR and BURKSER), 
A., ii, 724. 

Corresponding states, theory of (v. 
KAUFMANN), A., ii, 518. 

Corrosion, microchemistry of (WuyTe), 
A,, ii, 689. 

a- and 8-Costene, and their derivatives 
(SEMMLER and FELDSTEIN), A., i, 276. 

is-Costene, and its hydrochloride (Szmm- 
Len and FEtpsTern), A., i, 275. 

Costic acid, ani its derivatives (SEMMLER 
and FELDSTEIN), A., i, 429. 

Costol, and its derivatives (SEMMLER 
and FELDsTEIN), A., i, 275. 

Costolactone (SEMMLER and FELDSTEIN), 
A., i, 429. 

Costus root oil, constituents of (SEMMLER 
aud FELDSTEIN), A., i, 275, 429. 


Cotton-seed meal, toxicity of (Symzs | 


anl GARDNER), A., i, 482. 
Cotton-seed oil, detection of (GASTALDI), 
S., Uae. 


Coumarin, preparation of (KINZLBERGER | 


& Co.), A., i, 26 
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Coumarin, salts of (GHosn), T., 1598. 

derivatives, preparation of (JORDAN 
and TuHorPe), T., 387; A., i, 292. 

detection of small quantities of (DEAN), 
A,, ii, 594. 

Coumarin, 4-hydroxy-, synthesis of 
(PauLy and LockEMANN), A., i, 146. 

Coumarins (BARGELLINI and Montr), 
A., i, 84. 

Coumarin condensations Tee 
1606. 

Coumarin-4-acetic acid, 6-chloro-, 3:6:8- 
trichloro-7-hydroxy-, 6-, 7-, and 8- 
hydroxy-, 5:7-, 6:7-, and 7:8-di- 
hydroxy-, and their derivatives (Dry), 
T., 1632. 

Coumarin-4-carboxylic acid, 6-chloro-, 
and its ethyl ester (Dry), T., 1644. 
Coumarinoline, and its salts (STOERMER 
and BAkTHELMEs), A., i, 153. 
Cranberry, chemical constituents 

(Ristne), A., i, 633. 

Crataegus (red thorn), constituents of 
the fruit of (MArsron), A., i, 111. 
Creatine in muscle (MyErs and FINE), 

A., i, 740. 
origin of (BAUMANN and MARKER), 
A., i, 1081. 
excretion of, during fasting (ZEMAN 
and Howe), A., i, 623 ; (ROSE), A., 
i, 624. 
estimation of (Morris), A., ii, 496. 
estimation of, in muscle (JANNEY and 
BLATHERWICR), A., ii, 711. 
influence of acetoacetic acid on the 
colorimetric estimation of, in urine 
(Binet, Derrins, and RATHERY), 
A., ii, 191. 

Creatinine, preparation of (FARBENFA- 
BRIKEN vorm. F. BAyER & Co.), 
A., i, 653. 

in muscle (Myrers and Fine), A., i, 
740. 

in leguminous seeds (OsHIMA and 
Ariizum!), A., i, 48. 

excretion of, on a creatine-free diet 
(RincGER and Rarziss), A., i, 70. 

estimation of (Morris), A., ii, 496. 

influence of acetoacetic acid on the 

colorimetric estimation of, in urine 

(Binet, DeFFins, and RATHERY), 

A., ii, 191. 

Creatinuria (TAYLOR), A., i, 922. 

| 


(Dey), 


of 


relation of sugar-content of blood to 
(MacApam), A., i, 734. 
| m-Cresol, amino-, bromo-, chloro-, and 
nitro-, and their derivatives (Vv. 
WALTHER and Z1ppER), A., i, 805. 
6-bromo-4-amino-, 6-bromo-4-nitro-, 
and 6-bromo-2:4-dinitro-, and their 
salts (v. WALTHER and DEMMEL- 
MEYER), A., i, 880. 
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v-Cresol, estimation of, in urine (Sizc- 
FRIED and ZIMMERMANN), A., ii, 802. 

Cresols, solubility of (Stpewick, Srur- 
RELL, and Davigs), T., 1202; A., i, 
878. 

Cresorcinolphthalein (KEHRMANN and 
Bonn), A., i, 576. 

Cresotic acids. See Toluicacids, hydroxy-. 

Crop production, principles of (RussELL), 
T., 1838. 

Crops, effect of alkali salts in soils on 
growth and germination in (HARRIS), 
A., i, 1091. 

Croton elliotianus, physiological action 
of the oil and seeds of (CAsH and 
Diturne), A., i, 481. 

Cryoscopic constant, value of, for various 
solvents (GuZMAN CARRANCIO), A., ii, 
222. 

Cryoscopy, application of, to chemical 
analysis (DRAPIER), A., ii, 821. 

Crystalline liquids, structure of (SvED- 
BERG), A., ii, 527. : 

Crystallisation, spontaneous (OTHMER), 

A., ii, 320. 


velocity of. See Velocity. 


Crystalloids, stalagmometric studies of 

solutions of (BERCcZzELLER), A., ii, 88. 

Crystals, structure of (JoHNsEN), A., ii, 
677. 


optical activity and enantiomorphism 
of (BARLow aud Pope), T., 700; 
A., ii, 527. 

change of angles of, with temperature 
(Rinne), A., ii, 357. 

liquid, nature of (LEHMANN), A., ii, 
238. 

mixed, formation of (N1GGL1), A., i, 

359. 
equilibrium of (Smits), A., ii, 237. 
v-Cumene (1:2:4-trimethylbenzene), and 


its bromo-, chloro-, and nitro-deriva- | 
| Cymarin, and its relation to other heart 


tives (HUENDER), A., i, 130. 
wW-Cumidines, anid their bromo- and nitro- 
derivatives (HUENDER), A., i, 130. 

Cuminaldehyde-55-diphenylsemicarb- 


azone (Tosco! and ANGIOLANI), A., i, | 


555. 
y-Cumyl-5-hydrazine 
RIER), A., i, 907. 
Cupric and Cuprous salts. 
Copper. 

isoCurcumin, and its derivatives (HEL- 
LER), A., i, 417. 

n- and iso-Cusparine, and their salts and 
derivatives (TROGER and MULLER), 
A., i, 447. 


nitrate (CHAR- 


Cyanamide, constitution, polymerisation, | 
| a’lo-De-1-benzyl-\-methyltetrahydro- 


and hydrolysis of (WERNEk), T., 
715; A., i, 784. 

conversion of, into ammonia (L6HNISs), 
A., i, 656. 


| Cymaric acid (WINDAUS 


See under | 
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| Cyanamide, stability of, and its use as a 


manure (DE WILDT), A., i, 764. 
Cyanic acid. See under Cyanogen. 
Cyanogen, distribution of, in American 

grasses (ALSBERG and Brack), A., i, 

929. 

Cyanogen bromide, action of, on cyclic 
bases (v. Braun and Avst), A., i, 
585. 

Hydrocyanic acid, formation of, in 
germinating seeds (RAVENNA), 
A., i, 925. 

liberation of, from commercial lin- 
seed (CoLLINS and Buarr), A., i 
110. 

detection of (LAVIALLE and Va- 
RENNE), A., ii, 707. 

estimation of (VIEHOEVER and 
JouNs), A., ii, 188. 

estimation of, in liqueurs (GoLsE), 
A., ii, 353 

estimation of, in germinating seeds 
(RAVENNA), A., ii, 381. 

Cyanic acid, use of, in solution in 
glacial acetic acid (BAILEY anil 
Reap), A., i, 901. 

potassium salt, decomposition of, 
by heat (PorvrvIN), A., i, 944. 
thio-. See Thiocyanic acid. 

Cyanohydrins, hydroaromatic (v. Av- 

WERS and KROLLPFEIFFER), A.,i, 1059. 
Cyclic compounds, structural formule of 

(Zappi), A., i, 9. 
isomerisation in (RdsANov), A., i, 
657 ; (KisHNER), A., i, 948. 
chlorinated, preparation of (FABRIQUES 
DE PRODUITS DE CHIMIE ORGAN- 
IQUE DE LarrRe), A., i, 9. 

and HeEk- 

MANNS), A., i, 704. 

Cymarigenin, and its derivatives (W1y- 

pAus and HERMANNs), A., i, 704. 


poisons (WINDAUs and HERMANNS), 
A., i, 703, 704. 

Cymarose (WINDAUS and HERMANNS), 
A., i, 704 

Cymbopogon sennaarensis, constituents 
of the oil of (Roperts), T., 1465; 
A., i, 1065. 

4-Cymol-2-indolindolignone. Sce 
Indoxyleymol. 

Cystine, oxidation of sulphur in (Lisst- 

zIN), A., i, 601. 

salts of (M6RNER), A., i, 213. 


a?” 


D. 


berberine,and its methiodide(FREUND, 
Fietscuer, HerMIncHaus, and 
WALBAUM), A., i, 987. 


INDEX OF SUBJECTS. 


Decahydroquinoline, resolution of (MAs- 
CARELLI and Nierisout!), A., i, 160; 
(MASCARELLI), A., i, 161. 

Decatylene. See Hexamethylceyclo- 
butane. 

De-NV:-4-dimethyldihydroberberine, and 
its derivatives (FREUND, FLEISCHER, 
HERMINGHAUS, and WALBAUM), A., 
i, 984. 

Dedimethyltetrahydroberberines, and 
their derivatives (FrREUND, FLEISCHER, 
HERMINGHAUS, and WALBAUM), A., 
i, 984. 

Dehydro-6- bromo-1-methy]-8-naphthol 
(PUMMERER and CHERBULIEZ), A., i, 
419, 

Dehydrofe/rachloro-p-cresol (PUMMERER 
and CHERBULIEZ), A., i, 419. 

Dehydrodinaphtholmethane, derivatives 
of (PUMMERER and CHERBULIEZ), A., 
i, 418. 

Dehydrodi-8-hydroxy-88-diphenylpro- 
pionic acid, and its silver salt and 
ethyl ester (DE Fazt), A., i, 541. 

Dehydro-1-methyl-S8-naphthol (Pum- 
MERER and CHERBULIEZ), A., i, 418. 

Dehydro-8-naphthol sulphide, and its 
derivatives (HINSBERG), A., i, 237, 
809. 

Delphinidin chloride (WILLSTATTER and 
Mree), A., i, 285. 

Delphinin, and its chloride (WILLSTAT- 
TER and Mrge), A., i, 285. 

B-De-N-methyltetrahydroberberine 
methiodide (FrEUND, FLEISCHER, 
HERMINGHAUS, and WALBAUM), A., 
i, 984. 

Denitrification in arable soils (LuMIA), 

A., i, 1039. 
prevention of, by calcium cyanamide 
(Lumra), A., i, 923. 

Density (specific gravity) of aqueous 
solutions (BousFiELD), T., 1405; 
A., ii, 744. 

of colloidal solutions (Wi1nTGEN), A., 
ii, 751. 

of metallic filings (Lowry and Par- 

KER), T., 1005; A., ii, 611. 

Deputation from the Royal Society and 
the Chemical Society to the Govern- 
ment, T., 974. 

Desoxyn, bromo-, and chloro- (Kor- 
JUKOV), A., i, 980. 

Dextrins, detection of, in foods (Conc- 
pon), A., ii, 711. 

Dextrose (d-giucose ; grape sugar), forma- 
tion of, from proteins (JANNEY and 
CsonKa), A., i, 1026. 

optical rotation of acetyl derivatives 
of (Hupson and Datr), A., i, 501. 

action of alkalis on (PoweEtt), T., 
1335; A., i, 940, 


| 
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Dextrose (d-glucose ; grape sugar), influ- 
ence of invertase on the utilisation 
of, in the organism (LA Franca), 
A., i, 341 

in hen’s eggs (PENNINGTON, HEN- 
DRIKSEN, CONNOLLY, and HEN- 


DRIX), A., i, 618. 

derivatives of a new form of (IRVINE, 
Fyrr, and Hoae), T., 524; A., i, 
381. 


nta-acyl derivatives of (ZEMPLEN 
and LAszu6), A., i, 651. 
estimation of, in blood (TayLor and 
Hutton), A., i, 1023. 
Dextrose-55-diphenylsemicarbazone 
(Toscut and ANGIOLANI), A., i, 555. 
Diabetes (glycosuria), theory of ( Woop- 
yaTT), A., i, 193; (SANsuM and 
Woopyatt), A., i, 625. 
experimental (MacLEop and PEARCE), 
A., i, 1022, 1028, 
influence of sodium carbonate on 
(KRAMER and Murty), A., i, 624. 
respiratory quotient in (Lusk), A., i, 
480. 
respiratory exchanges of the heart in 
(STARLING and Evans), A., i, 71. 
formation of lactic acid in (v. Fiirrn), 
A., i, 624. 
metabolism in (MoorHOUSE, PATTER- 
son, and STEPHENSON), A., i, 476. 
variations in the ‘“‘leak-point” in 
(Granam), A., i, 1036. 
bronzed (hemochromatosis), iron of 
organs in (Muir and Dunn), A., i, 
42. 
pancreatic, influence of blood trans- 
fusion on (CARLSON and GINSBURG), 
A., i, 104. 
phloridzin, influence of calcium salts 
on (JacosBy and RosENFELD), A., i, 
625. 
Diacenaphthyl, and its picrate( Dz1Ewoén- 
SKI and PascHALSKI), A., i, 230. 
Diaceto-p-anisidide and -p-phenetidide, 
dithio- (BreckuRTs and FRERICHS), 
A., i, 798. 
Diacetoneamine, §-bromo-, 
(GABRIEL), A., i, 998. 
Diaceto-p-phenetidamic acid, thiol-, 
and its derivatives (BEcKURTS and 
Frericnus), A., i, 799. 
2:4-Diacetoxy-1-a-acetoxybenzy1-3- 
naphthoic acid, ethy1 ester (NowAK), 
A., i, 545. 
2:3-Diacetoxybenzoic acid (SYNTHETIC 
Patents Co.), A., i, 816. 
3:4-Diacetoxy-V-chloroacetylbenzyl- 
amine (Jacors and HEIDELBERGER), 
A., i, 667. 
Diacetoxycyclohexanediol, dibromo- 
(GriFFIN and Netson), A., i, 675. 


picrate 
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3:4-Diacetoxymercuri-4-ethoxy-1-di- 
acetoxymercuripheny]-2:3-dimethyl- 
5-pyrazolone (SCHRAUTH and BAUER- 
SCHMIDT), A., i, 336. 
3:4-Diacetoxymercuri-4-methoxy-1-acet- 
oxymercuriphenyl-3-methyl-5-pyr- 
azolone (ScHRAUTH and BaAvER- 
SCHMIDT), A., i, 336. 
3:4-Diacetoxymercuri-4-methoxy-1-di- 
acetoxymercuriphenyl-2:3-dimethyl- 
3-methyl- and -3-methyl-2-ethyl-pyr- 
azolones (ScHRAUTH and BAUER- 
SCHMIDT), A., i, 335, 336. 
3:4-Diacetoxymercuri-4-methoxy-1-[di- 
acetoxymercuritoly] ]-2:3-dimethyl- 
and -3-methyl-2-ethyl-5-pyrazolones 
(ScHRAUTH and BAUVERSCHMIDT), 
A., i, 336. 
Diacetoxymorphine (heroine), estimation 
of (MILLER), A., ii, 602. 
Diacetyl. See Dimethyl diketone. 
Diacetylcatechol-o-carboxylic acid. See 
2:3-Diacetoxybenzoic acid. 
Di-5-[3-acetyl-2:4-dimethylpyrry]]- 
carbinol (PiLoty, KRANNICH, 
Witt), A., i, 461. 
Di-5-[3-acety1-2:4-dimethylpyrryl]- 
methane, and its hydrochloride (P1- 
LoTY, KRANNICH, and WIL1),A.,i,462. 
Diacetylhydro-a-lapachone (Monrt!), 
A., i, 825 


and 


(Ga- 


Diacetyl-o-hydroxy benzylamine 
BRIEL), A., i, 999. 
Diacetyl.4:6-dchydroxycoumarin-f- 


aceto-3(5?) carboxylic acid, ethyl 
ester, and its derivatives (LeucHs and 
SPERLING), A., i, 142. 
2:4-Diacetyl-a-naphthol, and its oximes 
(Witt and Braun), A., i, 415. 
8:6-Diacetyl-8-naphthol, and its salts 
(Witt and Braun), A., i, 416. 
Diacetylisopropylidenebenzidine, 
tetrabromo- (TURNER),  T., 
A., i, 1053. 
Diacetyl-d-tartaric acid, isobuty] ester, 
rotation of (PATTERSON and 
ARTHUR), T., 814; A., i, 771. 
Diacetylthiocarbamide (KoHMANN), 
A., 1, 944. 
2:6-Diacetyl-m-5-xylenol (v. AuweEnrs), 
A., i, 145 
Diacylamides (Mumm, Hess, and VoL- 
QUARTZ), A., i, 244. 


and 
1497 ; 


Dialkylacetamides, bromo-, action of | 


formaldehyde on (FARBWERKKE VORM. 
Meister, Lucius, & Briinrna), A.,i,8. 
Dialkylallylacetophenones, action of 


Me- | 


SUBJECTS. 


Dialkyloxyanilines, formation of, in 
reduction processes (TURNER), T., 
469; A., i, 396. 

Dialysers, collodion, preparation 
(Brown), A., ii, 824. 

Diamines, condensation of 8-diketones 
and (RosAanov), A., i, 721. 

p-Diamines, aromatic, preparation of 
naphthalenesulphonic derivatives of 
(FARBWERKE VORM. MEISTER, 
Lucius, & Briintne), A., i, 29. 

Diamond, fusion of alkali carbonates 
with (CotomBa), A., ii, 632. 

o-4’-Diisoamylaminobenzoylbenzoic acid 
(Conn), A,, i, 402. 

Diamylaminophenylarsinic acid (Pov- 
LENC Frikes and OEcHSLIN), A., i, 
855. 

Diamylose bromide and iodide (Prino- 
SHEIM and Ersster), A., i, 383. 

2:5-Dianilino-p-benzoquinone, -p-benzo- 
quinoneanil, and -p-benzoquinonedi- 
anil, absorption spectra of (Pratt 
and Grpps), A., ii, 501. 

Dianisylidenebenzidine, polymorphic 
(Senrer and Forster), T., 1172; 
A., i, 877. 

Dianisylidenediflavanone 
O'NEILL), A., i, 1073. 

Dianthraquinonyl, ‘efrahydroxy-, 
paration of (ScHoLL), A., i, 22. 

Dianthraquinonylamines, and __ their 
amino-, chloro-, and nitro-derivatives 
(EcKerT and STerneEr), A., i, 567. 

1:5-Dianthraquinonylthiolanthraquin- 
one, di-1’-cyano- (SCHAARSCHMIDT), 
A., i, 698. 

Dianthryl, preparation and derivatives 
of (EckErT and Hormann), A., i, 
810. 

Dianthrylethylene, 88-dichloro-(FRANK- 
FORTER and KritrcueEvsky), A., i, 78. 

Diantipyrylmethane, formation of, from 
antipyrine (AsTrRE), A., i, 592. 

Diarylearbamyl] chlorides, preparation of 
(BADISCHE ANILIN- & Sopa-Fasrik), 
A., i, 7%. 


of 


(Ryan and 


pre- 


| Diastase, preparation of, from carbo- 


sodamide on (HALLER and BAvVER), | 


&.. & Gi. 

Dialkylcyclohexadienes, and their carb- 
oxylic acids(v. AUWERs and HINTER- 
SEBER), A., i, 1057, 


| 


} 


hydrates (PANzER), A., i, 325, 326. 

of blood (McGuiIGANn and v. Hess), 
A., i, 186. 

in blood and tissues (STAVRAKI), A., 
i, 735. 

estimation of the activity of (WoLFF), 
A., ii, 296. 

Diastases, quantitative extraction of, 
from plant tissues (THaTcHER and 
Kocn), A., ii, 76. 

Diazoacetic acid, decomposition of esters 

of (ORLOV), A., ii, 437. 
ethyl ester, action of phenols ani of 
alcohols on (CALCAGNI), A., ii, 14. 
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-Diazoamino- 1-pheny1l-4-benzyl-3- 
methylpyrazole (Monr, Krart, 
Marx, Meyer, SCHENKE, SCHMIDT, 
and WARNECKE), A., i, 321. 
Diazoaminophenyldimethylpyrazole 
(Mour, Krarr, Marx, Meyer, 
ScHENKE, SCHMIDT, and WARNECKE), 
A., i, 319. 
5-Diazoamino-1-phenyl-3-methy1-4- 
ethylpyrazole (Monr, Krarr, MARX, 
MEYER, ScCHENKE, Scumipr, and 
WARNKCKE), A., i, 321. 
5-Diazoamino-1-pheny1-3-methyl-4- 
propylpyrazole (Monk, KRAFT, 
Marx, Meyer, ScHENKE, SCHMIDT, 
and WARNECKE), A., i, 321. 
Diazobenzylideneglucosamic acid. 
5e-Benzy lidenedioxy-a-diazohexoic 
acid, By-dihydroxy-. 
Diazomethane, action of, on aromatic 
acyl chlorides (CLIBBENS and NIEREN 
STEIN), T., 1491 ; A., i, 1062. 
Diazonium perhaloids (HANTzscR), 
i, 1073. 
salts, mechanism of the condensation 
of (KARRER), A., i, 1073. 
action of chloroamine and of sodium 
hypochlorite on (Forster), T., 
263; A., i, 181. 


| 
D 
| 


Dibenzoylmethane, 
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aap meer y mae and its acetyl 
derivative (Tutin), T., 7. 
Dibenzoylhydraziacetic acid, ethyl ester 
(MiLiER), A., i, 511. 

o-hydroxy- (MiL- 


LER), I’., 876; A., i, 707. 


Dibenzoylmethylamide (Mumm, Hesse, 


| Dibenzoyl-m-nitroanilide 


and VoLquartz), A., i, 245. 

(Mum, 
HeEssgE, and Vo.tquanrrz), A., i, 245. 

2:2-Dibenzoyl-3- -oxy(1)thionaphthen 
(Smites and Guosn), T., 1380; A., 


i, 981. 


Dibenzoylphenylmethane, and its oxime 


See | 


| Dibenzoyltoluidides, 


non-aromatic (Morcan and Mor- | 


row), T., 1291; A., i, 1010. 
Diazo-oxides, internal (diazophenols), 
constitution of (MorGAN and Porter), 
T., 645; A., i, 599. 
2:4-Diazoxyphenylglycine, and its ethyl 
ester (WALDMANN), A., i, 180. 
Dibenzene (LosAnirscu), A., i, 861. 
Dibenzhydryldisulpho-aa-dicarboxylic 
acid, and its methyl ester (BECKER 
and Brstrzyck1), A., i, 246. 
Dibenzodi-S8-phenylethylamide 
sulphide (Kine), T., 228; 
132. 
Dibenzothiophen (ANscui'tz and Ruo- 
Divs), A., i, 241. 
Dibenzoylacetoresorcinol dimethyl] ether. 
See 4:6-Dibenzoylacetyl-1:3-dimeth- 
oxy benzene. 
Dibenzoylacetylacetone, 
(ScHEIBER and Hann), A., 


p-di- 
by & 


di-o-cyano- 
i, 249. 


and bromo- (MARSHALL), T., 520; 
A., i, 410. 

Dibenzoylpropane, bromo- (MARSHALL), 
T., 519; A., i, 410. 

Dibenzoylstyrene, action of light on 
(OLIVERI- MANDALA), A., i, 974. 

(Mumm, Hessg, 

and VoLQuartz), A., i, 245. 


A., | Dibenzyl seleno-dibromide and -dichlor- 


ide (StrRECKER and WILLING), A 
i, 238. 

sulphide, 4:4’.diamino-, preparation 
of, and its derivatives (CHEMISCHE 
FABRIK VORM. WEILER-TER-MEER), 
A., i, 29. 

Dibenzylisoamylamine, and diamino-, 
and dinitro-, and their salts (IsH1- 
ZAKA), A., i, 394. 


| Dibenzylidenedicoumarone (RYAN and 


4:6-Dibenzoylacetyl-1:3-dimethoxybenz- | 


ene (RYAN and O'NEILL), A., i, 708. 
Dibenzoylbenzamide (Mumm, Hesse, 
and Votquartz), A., i, 245. 
4:4’.Dibenzoyldiphenyl (ScuLENK and 
Brauns), A., i, 519. 
Dibenzoyldiphenyl sulphide, 
(Maron and Fox), A., i, 266. 
Dibenzoyldiphenylhydrazine, and 
derivatives (Simony1), A., i, 460. 
snaaptetane, bromo- ( MARSHALL ), 
, 519; A., i, 410. 


dinitro- 


O’NEILL), A., i, 708. 
Dibenzylidenemesotriphenanthrene 
(FRANKFORTER and KRITCHEVSKY), 
A.,i, 78. 
2:6-Dibenzyl-A°-p-menthen-2-ol (RuPE 
and Tom1), A., i, 570. 
Dibenzylsulphone, 4:4’-diamino-, and its 
diacetyl derivative (Binz, Limpacu, 
and JANNSEN), A., i, 802. 
d-Dibromohydrin, esters of 
HALDEN and EICHWALD), 
210. 
Dibutyrotoluidides, 
urtTs, FRERICHS, 
A., i, 799. 
d-Dicaproyl-a-bromohydrin (ABDERHAL- 
DEN and EicHWALD), A., i, 210. 
8-Dicarbamidobutyrylcarbamide 
(ScHoutz), A., i, 847. 


(ABDER- 
A, 1, 


a-dithio- (BEcK- 
and STRICKRODT), 


| B8-Dicarbamido-8-phenylpropionyl- 


its | 


| 


carbamide (Scuo.tz), A., i, 847. 

3:5-Dicarbethoxy-8:4:6-trimethylcou- 
marinic acid (JORDAN and THORPE), 
T., 399; A., i, 293. 

vy'-Dicarboxydiisopropylsulphone, and 
its salts (LovE£N and JoHANSson), A., 
i, 867. 

Dichalkone, di-o-hydroxy-. See 4:6-Di- 
cinnamoyl-1:3 dthydroxybenzene. 
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a-Dichlorohydrin, carbamic ester of (B. 
and Bruno BECKMANN), A., i, 2. 

Dichromates. See under Chromium. 

4:6-Dicinnamoy]-1:3-dimethoxybenzene, 
and its tetrabromide (RYAN and 
O’NeErt1), A., i, 708, 

4:6-Dicinnamo 1- 1:3- we 
(RYAN and O'NEILL), A., i, 708. 

n- and iso-Dicitronelloxides (SpoxNitz), 
A., i, 428. 

Dicryptopyrrole, and its salts (FIscHER), 
A., i, 460. 

Di-y-cumyl ketone, and its /elranitro- 
derivative (WENZEL and Wostscn), 
A., i, 561. 

Di-Y-cumylketoxime, ‘etranitro-( WENZEL 
and Brapba), A., i, 514. 

Di-/-cumylmethane (WENZEL 
BraDA), A., i, 514. 

Di-3:3’-dimethyldibenzylsulphone, 4:4’- 
diamino-, and its diacetyl derivative 
(Binz, Limpacu, and JANNSEN), A., i, 
802. 

oe 4-dimethylpyrryl)methane, and its 
salts (FiscHER and Batmer), A., i, 
309. 

Di-3-(2:5-dimethylpyrryl)methane, and 
its salts and derivatives (PrLory, 
KRANNICH, and W111), A., i, 461. 


and 


Dielectric constants of organic solvents 
(Cauwoop and TuRNER), T., 276; 


A., ii, 208. 
influence of, on conductivity of sol- 
vents (SACHANOV and PrsHEBo- 
ROVSK!), A., ii, 729; (SACHANOY 
and Kasinovirtscn), A., ii, 730. 
Diet, experiments in (TAcHAv), A., i, 
342. 


influence of, on metabolism (Lusk), | 


A., i, 614. 


effect of mineral salts in, on growth | 
(McCot_tum and Davis), A., i, | 


916. 


of oats, injurious effect of (MorcEn | 


and Brcer), A., i, 922. 
vegetable, harmful effect of (Vorc- 
TLIN), A., i, 188. 
Diethoxybarbituric acid, and its silver 
salt (VAN Prooye), A., i, 871. 
2:6-Diethoxybenzeneazo-8-naphthol 
(Turner), T., 472; A., i, 396. 
3:4-Diethoxybenzoic acid, nitro- (PErR- 
KIN and Warson), T., 206; A., i, 
152. 
2:6-Diethoxybenzonitrile, preparation of 
(Turner), T., 1461. 
a8-Diethoxy-a-p-chlorophenylethane 
(Sparn), A., i, 263 
5:7-Diethoxy-2-mp-diethoxyphenyl- 
4-ethyl-1:4-benzopyranol, and _ its 
anhydrohydriodide (Watson, SEN, 
and Meput), T., 1485; A., i, 1071, 
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5:7-Diethoxy-2-p-ethoxyphenyl-4-ethy]- 
1:4-benzopyranol, derivatives of 
(Watson, SEN, and Mepur), T., 1486; 
A., i, 1071. 
Diethoxycyc/ohexanetetra-ol 
and NgEtson), A., i, 676. 
Diethoxymalonic acid, and its salts and 
derivatives (VAN Prooye), A., i, 871. 
Di-1-ethoxynaphthylphthalide (Coptsa- 
row and WEIzMANN), T., 883; A., i, 
686. 
s-Di-4-ethoxyphenylcarbamide,  di-2- 
and -3-chloro- (Hurst and THORPE), 
T., 940; A., i, 797. 
2:6-Di-y-ethoxyphenyl-4-methyl- 
4-ethyl-1:4-dihydropyridine, 3:5- 
dicyano- (v. MEYER and SPRECKELS), 
A., i, 962. 
2:5-Diethoxypyrimidine, and its salts 
(JOHNSON and Joyce), A., i, 1003. 
a8-Diethoxy-a-o- and -p-tolylethanes 
(SpArn), A., i, 263. 
ww-Diethylacetophenone-2-carboxylic 
acid, 4:5-dihydroxy-, and its lactone 
(Freunp and FLErscHer), A., i, 972. 
Diethylacetyl isouyanate. See a-Ethyl- 
butyrylcarbimide. 
3-Diethylamino-l-ethoxybenzene, 4:6- 
dinitro- (REverpry), A., i, 878. 
4’-Diethylaminoazobenzene, 4-amino-, 
and its derivatives (JAcops and 
H&«IDELBERGER), A., i, 670. 
2’-bromo-4-amino-, 4-acetyl derivative 
(JAcoBs and HEIDELBERGER), A., i, 
671. 


(GRIFFIN 


p-Diethylaminobenzeneazonaphthyl- 


amines, and their derivatives (JAcoBs 
and HEIDELBERGER), A., i, 671. 
¢-Diethylaminohexan-y-ol, and its de- 
rivatives (WOHLGEMUTS), A., i, 560. 
Diethylaniline, p-amino-, and its deriva- 
tives (Jacops and HEIDELBERGER), 
A., i, 669. 
m-bromo- (JACOBS 
BERGER), A., i, 671. 
aa-Diethylcarbonatonaphthyl = 5:5’-/i- 
sulphide (RENNERT), A., i, 531. 
Di-9-ethylearbazylphthalide (Copisa- 
Row and WEIZMANN), T., 886; A., i, 
687. 
y9-Diethyldecane-y@-diol (Bouvet), A., 
i, 767. 
5:10-Diethyldihydroanthracene, 
1:2:5:10-tetrahydroxy- (SirKER), T., 
1245; A., i, 965. 
Diethylenediaminecobaltic chloride, 
trans-dichloro-, additive compounds 
formed from (PRICE and BRAZIER), 
T., 1713. 
2:2-Diethylindane-1:3-dione, 4:5-, 4:7-, 
and 5:6-dihydroxy- (FreuNp and 
FLEISCHER), A., i, 972, 


and HEIDEL- 
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x¢- en a gl -diol (ZALKIND and 
BysTRJAKOV), A., i, 641. 


y¢-Diethyl-Aé octene- 16 diol (ZALKIND 


and BysrrJAkov), A., i, 641. 
y¢-Diethyl-A°-octinene-y(-diol, 


JAKOV), A., i, 640. 

Diethylcyclopentamethylenesilicane 
(ByepEN), A., i, 912. 

Diethyl m-phenetidine (REVERDIN), A 
i, 878. 

Diethylphosphine, chloro- (CoLLIE and 
REYNOLDS), T., 368; A., i, 226. 

1:3-Diethylpiperidine, and its salts 
(Lipp and WIDNMANN), A., i, 717. 

2:2-Diethyltetrahydrofuran (WoHL- 
GEMUTH), A., i, 560. 

4:6-Diethylthiocarbonatobenzene,  1:3- 
dichloro- (PoLLAK and WIENER- 
BERGER), A., i, 530. 


Diffusion, coefficient of, in dilute solu- | 


tions (CLAcK), A., ii, 45. 


of electrolytes (SmirH), A., ii, 319; | 


(WALPOLE), A., ii, 320. 
of solutions of metallic salts (Torre), 
A., ii, 824. 
Diffusion cells, collodion (Brices), A., 
ii, 425. 
Diflavone (RYAN and O’NEILL), A., i, 
707. 
Diflavone group (RYAN and O'NEILL), 
A., i, 1071. 


Digestion, influence of phenols and 
phenolearboxylice acids on (GUGLI- 
ALMELLI), A., i, 68. 

gastric and salivary (MAXWELL), A., | 
i, 1024. 
Dihydroaplotaxene (SEMMLER and FELD- 


STEIN), A., i, 276. 

Dihydrobenzdioxin, preparation of, and 
its bromo- and_nitro-derivatives 
(Guosn), T., 1591. 

Dihydrocarvylamine, derivatives of 
(HARRIEs and Smrrn), A., i, 970. 

y-Dihydrocaryophyllene (DEUSSEN, 
VieELITz, and Meyer), A., i, 274. 

Dihydro/socitronelloxide | (SPorNITz), 
A., i, 46 

Dihydrocopaene (SEMMLER and SrTENz- 
EL), A., i, 427. 

Dihydrocostolactone, and its derivatives 
(SEMMLER and FE.LpsTEin), A., i, 
429. 

Dihydrodeoxycinchonine, and its salts 
and derivatives (FREUND and BREDEN- 
BERG), A., i, 159. 

isoDihydrodeoxycinchonine, and __ its 
platinichloride (FREUND and BREDEN- 
BERG), A., i, 160. 

Dihydrodeoxycinchotine, and its salts 


and derivatives (FREUND and BREDEN- | 


BERG), A., i, 159. 


hydro- 
genation of (ZALKIND and Bystr- 


| Dihydropyrimidone, 


| 3:4-Dihydroquinoxaline, 


| Dihydroresorcinols. 


Di-indolyl 
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| Dihydrolapachol, and its acetyl deriva- 


tive (Mont1), A., i, 824. 

Dihydromorphine, preparation of (Horr- 

MANN, La Rocne & Co.), A., i, 
160. 
preparation of alkyl esters and acyl 
erivatives of (KNOLL & Co.), A., 
i, 160. 

and its wr 

chloride (JoHNSON and Joyce), A., i, 

1003. 

7-amino-2- 

hydroxy-, = 7-amino-2:3-dihydroxy-, 

and 2:/-dihydroxy-, and their salts 

(WALDMANN), A., i, 180. 

See cycloHexane- 
1:3-diones, 

Dihydrothiodiazolethiol, imino- (Buscu 
and Lorz), A., i, 317. 

Dihydro-1:2:4-triazole, 4-amino-5- 
imino-, and its derivatives (GAITER), 
A., i, 656. 

Dihydroyangonic acid, and its potassium 
salt (BORSCHE and GERHARD?) A., i, 
440. 

Dihydroyangonin (Borscue and GeEr- 
HARDT), A., i, 440. 

sulphide 

(MADELUNG and 

719. 


and sulphoxide 
TENCER), A., i, 


_ 4:5-Diketo-3-acetyl-2-p-dimethylamino- 


phenyl-1-p-tolylpyrrolidine (CHEM- 
ISCHE FABRIK AUF AKTIEN VORM. 
E. Scnerine), A., i, 715. 

4:5. Diketo-3-acetyl-1-phenyl-2-furyl- 
pyrrolidine (CHEMISCHE FABRIK AUF 
AKTIEN vorM. E. ScHERING), A., i, 
715. 

4:5-Diketo-3-acetyl.2-pheny]-1-0-meth- 
oxyphenylpyrrolidine (CHEMISCHE 
FABRIK AUF AKTIEN VorM. E. 
ScHERING), A., i, 714. 

4:5-Diketo-3-acetyl-2-phenyl-1(1’- 
pheny1l-2:3’-dimethylpyrazolonyl)pyr- 
rolidine (CHEMISCHE FABRIK AUF 
AKTIEN vorM. E. Scnerine), A., i, 
715. 

4:5-Diketo-3-acetyl-2-phenyl]-1-0-tolyl- 
pyrrolidine (CHEMISCHE FABRIK AUF 
AKTIEN vorM. E. ScHERING), A., i, 
714. 

4:5- Diketo-3-acetyl-2-piperonyl-1- 
phenylpyrrolidine (CHEMISCHE 
FABRIK AUF AKTIEN vorM. E. 
ScCHERING), A., i, 714. 

4:5-Diketo-3-acetyl-1-quinolyl-2-phenyl- 
pyrrolidine (CHEMISCHE FABRIK 
AUF AKTIEN vorM. E. SCHERING), 
A., i, 715. 


_ 6:11-Diketobenz-88-naphthdioxin,  4- 


hydroxy-, and its salts and derivatives 
(GuosH), T., 1595. 
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4-5-Diketo-3-benzoyl-2-phenyl-1-0-meth- 
oxyphenylpyrrolidine (CHEMISCHE 
FABRIK AUF AKTIEN vorM. E, 
Scuerine), A., i, 715. 

1:3’-Diketo-2- -benzylidenehydrindene, 
2’:4’. dihydroxy- , and its derivatives 
(Sastry and Guosn), T., 1446; A., 
i, 1068. 

7:8-Diketocoumarin-4-acetic acid, ethyl 
ester, preparation of (Dey), T., 1641. 

Diketodihydrobenzdioxin, and its salts 
(Guosn), T., 1594. 

3:6-Diketo-1:4-di 8-hydroxy-8-phenyl- 
ethylpiperazine (MANNICH and 
THIELE), A., i, 813. 

3:5-Diketo-1:1-dimethyleyc/ohexane, 2- 
eyano- (ScHEIBER and MEISEL), A 
i, 256. 

3:5-Diketo-1:1-dimethylcyc/ohexane-2- 
carboxylic acid, ethy] ester (ScHEIBER 
and MegisEt), A., i, 256. 

3:5-Diketo-1:1-dimethylcyc/vhexane-6- 
carboxylic acid, 2-cyano-, ethyl ester 
(SCHEIBER and MEISEL), A., i, 254. 

3:5-Diketo-1:1-dimethylcyc/ohexane-2:6- 


dicarboxylic acid, ethy] ester, and its | 


derivatives (SCHEIBER and MEISEL), 
A., i, 254. 


2:5-Diketo-1 Neen e o-tolyl) piper- | 


azine (PoLLAk), A., i, 800. 
Diketodioxan, and its salts (GHosnH), T., 
1593. 
Diketohydrindene, condensation of uro- 


matic hydroxyaldehydes with (Sastry | 


and Guosn), T., 1442; A., i, 1067. 
Diketohydrindenes, 
(FREUND and 

971. 

$:5-Diketo-1-methyl]-1-ethylcyc/ohexane- 
6-carboxylic acid, 2-cyano-, ethyl ester 
(ScuEerBER and MeIsE1), A., i, 255. 

4:6-Diketo-2-methylhexahydro-1:3:5-tri- 
azine-2-acetylearbamide (ScHOLTZz), 
A., i, 847. 

4:6-Diketo-2-methyl-1:3:5-triazine, and 
its derivatives (OsTrocovicn), A., i, 
65. 

1:3-Diketo-2-naphthylidenehydrindene, 
2’-hydroxy-, and its potassium salt 
(Sastry and Guosn), T., 1448; A., i, 
1069. 

a-Diketones, wwe and identification 
of (Jonuin), A., ii, 384. 

8-Diketones, preparation of, "% prim- 

ary amines (RUGHEIMER), A., i, 224. 
condensation of aldehydes with (RYAN 
and DunLEA), A., 1, 416. 


condensation of diamines and (Rosa- | 


Nov), A., i, 721. 
8-Diketone-tetracarboxylic acids, bi- 
cyclic, preparation of esters of (MEER- | 
WEIN), A., i, 145. 


Dimesitylmethane, 


synthesis of | 
FLEISCHER), A., i, | 
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4:6-Diketo-2-phenylhexahydro-1:3:5-tri- 
azine-2-acetylearbamide (SCHOLTz), 
A., i, 847. 

3:5-Diketo-1-phenyl-1-methylcyc/ohex- 
ane-6-carboxylic acid, 2-cyano-, ethy] 
ester (SCHEIBER and MEISEL), A., i, 
255. 

2:5-Diketopiperazines, behaviour of, in 
formalin titrations (GLAGOLEY), A., ii, 
806. 

| 2:3-Diketopiperazine-1:4-dicarboxylic 

| acid, methyl ester (FicEr), A., i, 

870. 
1:3-Diketo-2-styrylhydrindene (Borscur 
and HErmpvKcGEr), A., i, 680. 
| $:6-Diketo-2:2:5:5-tetraethylpiperazine 
(Freyrace), A., i, 543. 
Diketotriazines (BouGAULT), A., i, 598. 
Dilution law of electrolytes (v. GrorcE- 
vics), A., ii, 825. 
at high concentrations (Kravs), A.,, ii, 
214. 
Di-/-menthyl sulphite (Kenyon and 
Pickarp), T., 45. 

| Di-/-menthylamine, rotation of tartrates 
of (T. S. and D. C. Parrerson), T., 
150. 

Dimercuriammonium nitrite, action of 
alkyl iodides with (RAy), T., 1251 
A., i, 934. 

| 8-Dimesitylethane, and  (/etrabromo- 

(WENZEL and Kucet), A., i, 514. 
tetrabromo- and 
mono- and tetra-nitro- (WENZEL and 
KuGEL), A., i, 514. 
3:5-Dimethoxy-4-acetoxycinnamic  an- 
hydride, a-imino, benzyl derivative 
(MAUTHNER and Szény1), A., i, 965. 
2:2’-Dimethoxyarsenobenzene, 5:5’-<i- 
amino-4:4’-dihydroxy-, and 4:4’-di- 
hydroxy- (BAUER), A., i, 608. 
2:3-Dimethoxybenzaldehyde (Rupp and 
Linck), A., i, 818. 
2:3-Dimethoxybenzaldehydesemicarb- 
azone, and its dihydrochloride (HEN- 
DERSON and HEILBron), T., 1749. 
1:3-Dimethoxybenzene-4:6-disulphonic 
acid, and its potassium salt and 
chloride (PoLLAK and WIENER- 
BERGER), A., i, 530. 
1:3-Dimethoxybenzene-4-thiolacetic acid 
(PoLLAK and WIENERBERGER), A., i, 
531. 


1:3-Dimethoxybenzene-4:6-dithiolacetic 
acid (PoLLAK and WIENERBERGER), 
A., i, 531. 

2:6-Dimethoxybenzoic acid, methy] ester 
(CLEWER, GREEN, and TutT1n), T., 
838; A., i, 929. 

| 2:5- Dimethoxybenzoyloxybenzoic acids, 
and their derivatives (MAUTHNER), 
A., i, 140. 
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4’-2:5-Dimethoxybenzoyloxy-3’ :5’-di- 
methoxybenzoicacid(MAUTHNER), A., 
i, 140. 

Dimethoxy benzoyloxymethoxybenzoic 


acids, and derivatives (MAUTHNER), 


A., i, 140. 
9’-2:5-Dimethoxybenzoyloxy-3’-naph- 
thoic acid, and its 

(MAUTHNER), A., i, 140. 
2:4-Dimethoxybenzyl alcohol (JacoBs 
and HEIDELBERGER), A., i, 665. 
3:4-Dimethoxybenzylhexamethylene- 
tetraminium chloride, and 2-nitro- 
(Jacops and HEIDELBERGER), A., i, 
665. 
7:8-Dimethoxy-3-benzylideneflavanone 
(RyAN and O'NEILL), A., i, 1072. 
m-p-Dimethoxybenzylidene-6-methoxy- 


coumaranone dibromide and dichloride | 


(vy. AuwEks and Pout), A., i, 154. 
3:4-Dimethoxy-V-chloroacetylbenzyl- 


amine (JAcoss and HEIDELBERGER), | 


A., i, 667. 
7:8-Dimethoxycoumarin-4-acetic 
and its methyl ester (Dry), T., 1641. 
3:4-Dimethoxy-1:2-dibenzoylbenzene 
(Stmonts and RemmeErt), A., i, 137. 
3:3’-Dimethoxydibenzylsulphone, 
diamino- (Binz, Limpacu, 
JANNSEN), A., i, 802. 
1:2-Dimethoxy-5:10-diethyldihydroan- 
thracene, 5:10-dihydroxy- (SIRKER), 
T., 1244; A., i, 965. 

4:7- and 5:6-Dimethoxy-2:2-diethyl- 
indane-1:3-diones (FREUND and 
FLEISCHER), A., i, 972. 

3:6-Dimethoxy-2:7-dimethylfluoran 
(KEHRMANN and Boun), A., i, 576. 

1:3-Dimethoxy-4:6-dimethylthiolbenz- 
ene (POLLAK and WIENERBERGER), 
A., i, 531. 
1:2-Dimethoxy-9:10-diphenylanthracene 
(Stmonis and REMMER?), A., i, 137. 
4’:5-Dimethoxy-2’-ethoxydiphenyl- 
sulphone disulphide, 4-bromo- (FRIES 
and ENGLEBERTZ), A., i, 156. 
4’:5-Dimethoxy-2’-ethoxydipheny]- 
sulphone-2-sulphinic acid (Fries and 
ENGLEBERTZ), A., i, 156. 

Dimethoxyhematoporphyrin, prepara- 
tion and derivatives of (KisTER and 
Bavrr), A., i, 858. 

a(-Dimethoxyhexane-Sfce-tetracarbo- 


and 


xylic acid, ethyl ester (SIMONSEN), | 


a yeas, % 


7:1-Dimethoxyindigotin, 4:6:4’:6’-tetra- | 
| Dimethylacetyl-»-phenylenediamine, 


chloro- (FRIEDLANDER and ScHENCK), 
A., i, 595. 
3:4-Dimethoxymandelic acid, 6-nitro- 
(G. M. and R. Roprnson), T., 1755. 
3:4-Dimethoxy-1-methyl-1:2-dihydro- 
pyridine. See Arecolidine. 


methyl ester | 


acid, | 
| $:4-Dimethoxypheny] 3:4:5-trimethoxy- 


4:4’- | 
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2:3-Dimethoxy-6-mp-methylenedioxy- 
cinnamoylphenol(RyAnx and O’N&IL1), 
A., i, 1072. 

7:8-Dimethoxy-3’:4’-methylenedioxy-3- 
piperonylideneflavanone (RYAN aud 
O'NEILL), A., i, 1072. 


| 1:3-Dimethoxy-4-methylthiolbenzene, 


and its derivatives (PoLLAK and 
WIENERBERGER), A., i, 531. 


Di-5-methoxyphenyl disulphide, di-2- 


amino- (FRIEs and ENGLEBERTZ), A., 
i, 156. 
2:4-Dimethoxyphenylarsinic 
(Bauer), A., i, 608. 
3:6-Dimethoxy-9-phenyl-2:7-dimethyl- 
xanthonium-2’-carboxylic acid, 
methyl ester, and its salts (KEHR- 
MANN and Boun), A., i, 576. 
$:4-Dimethoxyphenyl 2-hydroxystyryl 
ketone, 2-hydroxy-, glucoside of 
(BARGELLIN]), A., i, 62. 
4:6-Dimethoxyphenyl £-4-methoxy- 
phenylethyl ketone, 2-hydroxy- (Bar- 
GELLINI), A., i, 19. 


acid 


styryl ketone (MAUTHNER and Sz0- 
nyYI), A., i, 964. 
3:6-Dimethoxy-2-phenylxanthonium-2’- 
carboxylic acid, methyl ester, hydr- 
ogen carbonate of (KEHRMANN and 
Boun), A., i, 575. 
$:5-Dimethoxystyrene, -nitro-4-hydr- 
oxy- (MAUTHNER and Szényi), A., i, 
965. 
Di-p-methoxystyryl ketone, di-8-bromo- 
(Maron and Fox), A., i, 268. 
Dimethoxysuccinic acid, rotation of 
diamyl and dimethyl] esters (T. 8S. 
and D. C. Parrerson), T., 151; A., ii, 
78. 

Dimethoxyterephthalic acid, dichloro-, 
ethyl ester (Hanrzscn), A., i, 552. 
3:7-Dimethoxythianthren, and its sulph- 

oxides, and dibromo- (FRIES and 
ENGLEBERTZ), A., i, 156. 
3:7-Dimethoxythianthrendisul phone 
(Fries and ENGLEBERTZ), A., i, 156. 
3:5-Dimethoxythianthrendithionium 
salts (Frigs and ENGLEBERTZ), A., i, 
156. 
1:3-Dimethoxy-4-thiolbenzene, and its 
derivatives (PoLLAK and WIENER- 
BERGER), A., i, 531. 
1:3-Dimethoxy-4:6-dithiolbenzene, and 
its derivatives (POLLAK and WIENER- 
BERGER), A., i, 530. 


and its salts (MELDOLA and HOLLELY), 
T., 617; A., i, 588. 
8’B’-Dimethylacrylyl-« cyanoacetic 
acid, a’-cyano-. See 8-Keto-3-methyl 
Ay-hexenoic acid, ay-dicyano-. 
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Dimethylamino p-acetanilide. See Di- 
methylacety!-p-phenylenediamine. 
4:4’-Dimethylaminoarsenobenzene, 
3:5:3':5’-telraamino- (BOEHRINGER & 
SOHNE), A., i, 32. 
p-Dimethylaminoazobenzene, 
of (ANGELI), A., i, 909. 
amino-, and nitroamino-, chloroacetyl 
derivatives (Jacoss and HEIDEL- 
BERGER), A., i, 671. 
4-p-Dimethylaminobenzeneazochloro- 
— (Jacons and HEIDEL- 
BERGER), A., i, 670. 
p- -Dimethylaminobenzenediazoxy- 
aminobromobenzene, -methylamino- 
benzene and 
(FiscHER and JouANNEs), 
8-p-Dimethylaminobenzenediazoxy- 
aminonaphthalene (FiscHEer and Jo- 
HANNEs), A., i, 908. 
p-Dimethylaminobenzenediazoxycarb- 
amide (FiscuEkx and JOHANNES), A., 
i, 909. 
p-Dimethylaminobenzoacetodinitrile 
(v. Meyverand SprEcKELs), A., i, 962. 
4-Dimethylaminobenzophenone, 3-nitro- 
(Maron and Fox), A., i, 266. 
p-Dimethylamino-o-benzoylbenzoic acid, 
action of nitrous acid on, and its 
derivatives (FiscHER and LoEWwE), 
A., i, 888. 
o-2’-nitro- (Coun), A., i, 402. 
w-Dimethylaminobenzylmethylcarbinol 
hy driodide (EBEKHARD), A., i, 835. 
y-Dimethylaminobutaldehyde, and its 
derivatives (HARRIES and DiveEt), 
A., i, 969. 
7-Dimethylaminocoumarin-4-acetic 
acid, and its ethyl ester (Dry), T., 
1644. 
4-Dimethylamino-2’:4’-dimethylbenzo- 
phenone, 3-nitro- (MAron and Fox), 
A., i, 266. 
p’-Dimethylaminodiphenyl sulphide, p- 
nitro-, 
and LENHARDT), A., i, 399. 
as-Dimethy1-4:4’-diaminodiphenyl- 
methane, and its benzylidene deriva- 
tive (Binz, Limpacn, and JANNSEN), 
A., i, 802. 
o-Dimethylaminodi--tolylbenzidine- 
2:2’-disulphone (WiTr and 
win), A., i, 229. 
Di-o-methylamino-m-ditolyl-2:2’-di 
phenyldisulphone (Wirt and TRutTT- 
WIN), A., i, 229. 
Di-o-methylamino-1-ditolyl-2:2’-di- 


oxidation 


phenylsulphone (Wirt and Trutr- | 
| 2’:4’-Dimethylbenzophenone, 


WIN), A., i, 229. 
a-Dimethylaminoethylborneol, and the 

hydrochloride of its benzoyl derivative 

(MADINAVEITIA), A., i, 23. 


-phenylaminobenzene | 
A., i, 908. | 


and its hydrochloride (ZINCKE | 
Dimethylaminophenylmethylquinonedi- 


Trurr- | . 
| B¢-Dimethyl-y- dooemngitnagtane- Dy diet 


| 6:7-Dimethyl-1:2-benzpyran, 


INDEX OF SUBJECTS. 


| o-4’-Dimethylamino-2’-methylbenzoyl- 


benzoic acid, and nitro- (Cony), A., i, 
402. 


| 2-Dimethylamino-5-methylbenzyl aleo- 


hol (CAssELLA & Co.), A., i, 15. 


_ 6-Dimethylamino-2-methylpyridine, and 


its platinichloride (TscHITSCHIBABIN 
and Zerpe), A., i, 591. 
1-Dimethylamino-2-2’:4’-dinitro-a-naph- 
thyl-1:2-dihydrotsoquinoline, and its 
derivatives (ZINCKE and KROLLPFEIF- 
FER), A., i, 457. 
e-Dimethylamino-A«-pentene, prepara- 
tion and derivatives of (HARRIEs and 
DtveEt), A., i, 969. 
3-Dimethylaminophenetole, 4:6-dinitro- 
(REVERDIN), A., i, 524. 
p-Dimethylaminophenol, preparation of 
pure stable salts of (FABRIQUE DE 
Propvuits CHIMIQUE CI-DEV SANDOz), 
A., i, 13. 


| o-Dimethylaminophenyl methyl sulph- 


ide, and its hydrochloride (ZINCKE and 
Sresert), A., i, 883. 
p-Dimethylaminophenyl 3-nitro-p-tolyl 
sulphide (ZINCKE and Résg), A., i, 
235. . 
triphenylmethyl sulphide (LecuER), 
A., i, 533. 

N-p- Dimethylaminophenylacetodinitril’ 
(v. Meyer and SPRECKELS), A., 
963. 

p-Dimethylamino-8-phenylaminoethyl 
alcohol, and its \-chloroacety] deri- 
vative (JAcoBs and HEIDELBERGER), 
A, 4, FU. 

p-Dimethylaminophenyl cyanomethyl 
ketone (V. MEYER and SpRECKELS), 
A., i, 962. 

2-p-Dimethylaminophenyldihydro-s.- 
naphthacinchonic acid (Ciusa and 
Buoco), A., i, 895. 

Dimethyl-p-aminophenyl-a- and -8-hydr- 
en, ys ig poms ag (Binz, Lr- 
PACH, and JANNSEN), A., i, 802. 


imide. Sve Trimethylindamine. 

2-Dimethylaminopyridine, and its picrate 
(TSCHITSCHIBABIN and Zerne), A,, i, 
591. 


| Dimethylaminothiodiazole (Buscu and 


Lorz), A., i, 3 


(Parry), T., 113 


| Dimethylaniline, action of benzoic acid 


with (NEUNDLINGER), A., i, 954. 
bromo-3-nitro-, and its hydrochloride 


(EPHRAIM and Hocuutt), A., i, 521. 
4-chloro- 
3-nitro- (MARoN and Fox), A., i, 266. 
2-thio- 


(Guosu), T., 1601. 
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$:5-Dimethylbenzylhexamethylene- 
tetraminium chloride (Jacops and 
HE:IDELBERGER), A., i, 663 
5:5’-Dimethyl1-2:2’-benzylidenebisthio- 
phen-4:4’-dicarboxylic acid, 3:3’-di- 
hydroxy-, and its derivatives (BENARY 
and BARAVIAN), A, i, 577. 
§:5’-Dimethylbis-2:3’-thiophen-4-carbo- 
xylic acid, 3-hydroxy-, lactone 
(BENARY and BAraviAn), A., i, 577. 
2:2’-Dimethy]bisthiophen-3:3-dicarbo- 


xylic acid, 5:5’-imino-, and its ethyl , 


ester (BENARY and BARAVIAN), A.,, i, 
578. 
5:5’-Dimethylbis-2:3’-thiophen-4:4’-di- 
carboxylic acid, 3-hydroxy-, and its 
derivatives (BENARY and BARAVIAN), 
A., i, 577. 
8:8-Dimethylbutane, preparation of, 
from pinacolin (KIsHNER), A., i, 933. 
1:3-Dimethyl-A’-cyclobutene-4-carbo- 
xylic acid, and its ethyl ester 
(ScHEIBER and MEtsgL), A., i, 254. 
1:4-Dimethyl-1-dichloromethyl-A*-cyc/lo- 
hexene (v. AUWERS and LANGE), A., i, 
949, 
88-Dimethylcholine chloride, acety! 
derivative of (MeNGr), A., i, 58. 
4:6-Dimethylchromene (Vv. AUWErs and 
KROLLPFEIFFER), A., i, 442. 
1:4-Dimethyleoumaranone, and 1- 
bromo-, and 1-hydroxy-, and their 
derivatives (v. AUwErs), A., i, 440. 
4:8-Dimethylcoumarin (Dry), T., 1637. 
Dimethylcoumarins, salts and deriva- 
tives of (GHosH), T., 1600. 
chloro- (Dry), T., 1643. 
6:7-Dimethylcoumarin-4-acetic acid,and 
its derivatives (DEy), T., 1639. 
6:7-Dimethylcoumarin-4-carboxylic 
acid, 3-chloio-, ethyl ester (Dry), T., 
1650. 
4:5-Dimethylcoumarone, preparation of 
(Dey), T., 1651. 
4:5-Dimethylcoumarone-1:2-dicarb- 
oxylic acid, and its silver salt (Dey), 
T., 1650. - 


1:1-Dimethy1-4:4-diethylcyc/ohexan-2-ol | 
(v. AUweRs and LANGE), A., i, | 


950. 
1:1-Dimethy1-4:4-diethylcyc/ohexan-2- 


one, and its semicarbazone (v. AUWERS | 


and LANGR), A., i, 950. 
Dimethyldiethylpyrocolldicarboxylic 


acid, and its ethyl ester (VPILorY, | 


WILKE, and BLOMER), A., i, 176. 
Dimethyldiethyl-pyrrindole-8-ol 
-pyrrindoquinone (lPILory, 

and BLOmEr), A., i, 177. 

4:6-Dimethyldihydro-4-chromanol  (v. 
AuwErs and KROLLPFEIFFER), A., i, 
442, 


and 


WILKE, | 
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4:6-Dimethyldihydropyrimidine, 2-thio- 
(acetylacetonethiocarbamide), constitu- 
tion of (HALE and WILLIAMs), A., i, 
168. 

Dimethyldihydroquinolines, bimolecular 
(HELLER, Bus, and Korerzky), A., i, 
300. 

Dimethyl diketone (diacetyl), and its 
hydrazone and azine derivatives 
(Diets and PFLAuUMER), A., i, 127. 

monoxime, compounds of, with aro- 
matic aldehydes (D1ELs and RILry), 
A., i, 690. 

Dimethyldiphenyl, pventahydroxy-, and 
its penta-acetate (HENRICH, SCHMIDT, 
and RossTEUTSCHER), A., i, 564. 

4:5:4’:5’-Dimethylenetetraoxyazobenz- 
ene, 2:2’-dinitro- (G and KR. 
Rosinson), T., 1761. 

4:5:4’:5’-Dimethylenetetraoxyazobenz- 
ene-2:2’-dicarboxylic acid (G. M. and 
lt. Ropinson), T., 1759. 

4:5:4’:5’-Dimethylenetetraoxystilbene, 
2:2’-dinitro- (G. M. and R. Rosrn- 
son), T., 1759. 

NV:4-Dimethyl-1-ethylberberinal, and its 
methochloride (FREUND, FLEISCHER, 
HERMINGHAUS, and WALBAUM), A., 
i, 986. 

1:2’-Dimethyl-3-ethylpyrrole (Pitory, 
WILKE, and BLoOMEr), A., i, 177. 

1:2-Dimethy1-3-ethylpyrrole-4-carb- 
oxylic acid (PiLory, WILKE, and 
BLOMER), A., i, 177. 

2:4-Dimethyl-4-ethyl-5-pyrrolidone 
(HALLER and Bauer), A., i, 412. 

2:4-Dimethylglyoxaline picrate and pi- 
cronolate (WINDAUs and ULLRICH), 
A., i, 309. 

85-Dimethyl-AS5-hexadienoic acid, a- 
bromo-ae-dicyano-, and ae-dicyano-, 
ethyl esters (SIMONSEN and NAYAk), 
T., 797 ; A., i, 837. 


| a-1:3-Dimethyl-A**-cyc/ohexadienyl-5- 


isobutyric acid, and its silver salt and 
ethyl ester (v. AUWERs and TREprp- 
MANN), A., i, 1059. 

1:1-Dimethylcyclohexane-3:5-diol, _pre- 
patation of, and its derivatives (Cross- 
LEY and RENouF), T., 604; A., i, 526. 

1:1-Dimethylceyclohexan-3-0l, —_0-nitro- 
benzoyl derivative (CrossLEY and 
ReNnovurF), T., 604; A., i, 526. 

1:3-Dimethylcyclohexan-5-ol-5-acetic 
acid, and its ethyl ester (v. AUWERS 
and TREPPMANN), A., i, 1058. 


1:3-Dimethylcyclohexan-5-0l-5-carbox- 


ylic acid (v. AUWERs and KRoLt- 
PFEIFFER), A., i, 1059. 


| 1:3-Dimethyleyc/ohexan-2-one, prepara- 


tion of (v. AUWERS and KROLLPFEIF- 
FEk), A., i, 818. 


ii, 1028 


1:5-Dimethylcyclohexene, 
(Bakyer, Piccarp, and Gruser), 
A. &, M1. 

eS anaes (v. Av- 
WEkS and LANGE), A . 949. 

1:4-Dimethyl-4* \eyclohexene- -3-carb- 
oxylic acid, and its methyl ester (v. 
AUWERS and HINTERSEBER), A., i, 
1057. 

1:3-Dimethyl-A*-cyclohexenyl-5-acetic 
acid, andits derivatives (v. AUWERS 
and TREPPMANN), A., i, 1058. 

a-1:3-Dimethy]-A*-cyc/ohexenylidene-5- 
propionic acid, ethyl 
AUWERS and TREPPMANN), A., i, 
1059. 

1:3- me yclohexylidene-5-acetic 
acid, and its derivatives (v. AUWERS 
and TREPPMANN), A., i, 1058. 

4-Dimethylhydantoin, 3-amino-, and its 

derivatives (BAILEY and Reap), A 
i, 901. 
2-thio- (Komatsu), A., i, 168. 
1:2-Dimethylindole-3-aldehyde, and its 
a (ANGELI and ALESSAN- 
DRI), A., i, 454. 

Di-2- -methylindolyl 
LUNG and TENCER), 

Dimethylketol. See 


carbinol. 


sulphide (MADE- 
A., i, 719. 
Acetylmethyl- 


as-Dimethylmalic acid, -lactone and | 


its methyl ester (Orr), A., i, 1050. 
2:5-(or 2:7-)Dimethyl-4-methylene-y- 
benzopyranol, 7-(or 5-)hydroxy-, and 


their salts . derivatives (COLLIE | 


and Wuite), T., 370; A., i, 295. 
5:5’-Dimethy]1-2:2’ “methylenebisthio- 
phen-4:4’-dicarboxylic acid, 3:3’- 
dihydroxy-, and its ethyl 
(Benary and BaARAviAn), A., i, 
577. 
1:3-Dimethyl-4-m-nitro-p-hydroxy- 


a (JoHNSON and Kon- | 


MANN), A., i, 901. 


Bn- Dimethy1- -Afs-octadiene (Bouvet), 


Bn- ¢-Dimethy]-A8¢-octadienes 


(KresTINsk!), A., i, 365. 
Bn-Dimethyl-Ays octadien-e-one, and 
* its tetrabromide (Evens, GIFFoRD, 
and Grirrirus), T., 1676. 
eg Bn-dichloro- 
veT), A., i, 766. 
a a y¢-dibromo- (KREs- 
TINSKI), A., i, 366. 

Bn- -Dimethyloctane-8n-diol, 
(Bouver), A., i, 766. 
A¢-Dimethyloctan-{-ol, derivatives of 
(Wa.cLAcH, ScuvuLzE, and GROPPEL), 

A., i, 498. 


(Bov- 


hydrate of 


ee-Dimethyloctan-5-one, and its semi- 


carbazone (PARRY), T., 111. 


3-imino- | 


ester (Vv. | 


ester | 
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Dimethyloxanilide, preparation of 
(SroLLé and LurHeEr), A., i, 281. 


Dimethyle yclopentamethylenesilicane 


(ByGpEn), A., i, 912. 


| Dimethylpentamethylenetetramine, and 


its salts (KNUDSEN), A., i, 221. 


| 4:4-Dimethylcyclopentane-1:3-dicarb- 


oxylic acid (NAMETKIN and CuucHkI- 
KOVAIA), A., i, 702. 
1:3-Dimethylcyc/opentane-2:4:5-trione, 
and its derivatives (Korz and 
LEMIEN), A., i, 248. 
Dimethylphenacetoxime. 
methyl ketoxime. 
3:6-Dimethylphenazthionium per- 
chlorate (KEHRMANN and Diss. 
RENS), A., i, 305. 
Dimethyl-m- Phenetidine, 
(REVERDIN), A., i, 524. 
o-p-Dimethylphenylacetaldehyde 
(SpArn), A., i, 263. 
2:3-Dimethylpiperidine, and its salts 
(Lippe and WIDNMANN), A., i, 717. 
3-gem-Dimethylpiperidine, and its salts 
(Duntop), T., 1712. 
2:5-Dimethy]-1-isopropy1-3:4-dicarb- 
oxylic acid, and its -~ ester 
(PLANCHER and Tanzi), A., i, 893. 
2:5-Dimethyl-1- and -3- isopeopylpyt- 
roles (PLANCHER and Tanzi), A., i, 
893. 
3:4-Dimethylpyrazobenzotriazine 
(Monr, Krart, Marx, Meyer, 
ScHENKE, ScHMIDT, and WARNECKE), 
A., i, 320. 
3:5-Dimethylpyrazole-1-carboxymethyl- 
amide (BAcKER), A., i, 654. 
2:3-Dimethylpyridine, and its salts 
(Lipe and WipNMANN), A., i, 717. 
4:6-Dimethyl-2-pyridone-3-carboxylic 
acid, 5-bromo-, and its ethyl ester 
(StmONSEN and Nayak), T., 796; 
A., i, 837. 
Dimethylpyrone (BAryer and Pic- 
CARD), A., i, 290. 
eryoscopy of acid compounds of 
(PLOTNIKOY), A., i, 707. 
hydrolytic chlorination of (Datta 
and Gupta), A., i, 118. 
hydrochloride, structure of (RORDA™), 
A., i, 
potassium derivative 
A., i, 150. 
2:4-Dimethylpyrrole-5-aldehyde, and 
its oxime (ALESSANDRI), A., i, 988. 
2:3-Dimethylpyrrole-l-carboxylic an- 
hydride sig ag WILKE, and 
Biomer), A., i, 174. 


See m-4-Xylyl 


nitration of 


(ScHLUBACH), 


2:4-Dimethylpyrry1-3[-2’:5’-dimethyl- 


pyrryl]-methane, and its derivatives 
(PiLory, Krannicu, and WILL), A., 
i, 461, 
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2’:5’-Dimethylpyrry1l-2:4-dimethyl- 
pyrrylmethane-3-carboxylic acid, and 
its hydrochloride (PiLory, KRran- 
nich, and Witt), A., i, 461. 
Dimethylsalicin (HAwortn), T., 14. 
4:6-Dimethylsulphinylbenzene, 1:3-di- 
chloro- (POLLAK and WIENEKBERGER), 
A., i, 530. 
4:6-Dimethylsulphonylbenzene, 1:3-di- 
chloro- (PoLLAK and WIENERBERGER), 
A., i, 530. 
2:3-Dimethyl- A?-tetrahydropyridine, de- 
rivatives of (Lipp and WIDNMANN), 
A. 4, 32. 
2:6-Dimethyltetrahydro-4-pyrone, 
its derivatives (Borscne 
MEHNER), A., i, 575. 
Dimethyltetramic acid, and its deriva- 
tives (GABRIEL), A., i, 581. 
1:3-Dimethylthiolbenzene, 4:6-dithiol-, 
and its derivatives (PoLLAK and 
ScHADLER), A., i, 529. 
1:3-Dimethylthiolbenzene-4:6-disulph- 
onic acid, and its chloride (PoLLAK 
and ScHADLER), A., i, 529. 
1:3-Dimethylthiolbenzene-4:$-dithiol- 
acetic acid (PoLLAK and ScHADLER), 
A., i, 529. 
Dimethyl-o-toluidineazobenzene, and its 
sulphonic acid (Hanrzscn), A., i, 
322. 
Dimethyltriazole, preparation of, and 
its derivatives (BRUNNER), A., i, 1008. 
O:N-Dimethyltyrosine, N-p-toluene- 
sulphonyl derivative (FIiscHER and 
Lipscuitz), A., i, 248. 
(«-Dimethyl-n-undecane, 8-amino-, and 
its platinichloride (Isn1zaKa), A., i, 
425. 
88-Dimethylvaleric acid, a-hydroxy-, 
and its calcium salt and ethyl ester 
(VENUS), A., i, 494. 
Di-a8-naphthadioxin, 
(Guosn), T., 1592. 


and 
and 


and its 


Dinaphthafluorene, and its carboxylic | 
MAGID- | 


acid (TSCHITSCHIBABIN and 

son), A., i, 239. 
Di-a-naphthafluorenol 

BABIN and Maaipson), A., i, 239 


Dinaphthathioxin, and its oxide, and 
their nitro derivatives (GHosH and | 


Smives), T., 1144; A., i, 891. 
a2-Dinaphthyl-1-acetoxy-8-naphthyl- 
methane (PREISSECKER), A., i, 526. 
Di-a-naphthylearbinol, action of phos- 
phorie acid on (TscHITSCHIBABIN and 
Macipson), A., i, 239. 
Dinaphthylenebutane. 
naphthyl. 
Di-a-naphthylmethane, condensation of 
derivatives of, with phenol and aniline 
(Macipson), A., i, 953. 


CVIII. ii. 


See Diace- 
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| 2-aa-Dinaphthylmethylene-1-naphtha- 
quinone (PREISSECKER), A., i, 525. 

Dinaphthylphosphinic acid (MICHAFLIS 
and WEGNER), A., i, 328. 

Dioleostearin (Scnicut), A., i, 771. 

Dioxalyl-p-nitrobenzanilide (Mumm, 
HeEssE, and VoLquartz), A., i, 245. 

Dioximines, absorption spectra of 
(TscHUGAEV and G.ueBko), A., ii, 
391. 


Diphenacyl, and 


4-chloro- (THORP 


BRUNSKILL), A., i, 540. 
Diphenanthryl 3-sulphide (Fie.p), T., 
1216; A., i, 883. 
Diphenanthryl-10-amine, di-9-hydroxy-, 
phototrophy of (Forest!), A., ii, 
662 


Diphenols, oxidation of, by animal 
organs (LOpkz Prez), A., 1, 857. 
Diphenoxymalonic acid, derivatives of 

(VAN Prooye), A., i, 872. 
Diphenyl, ebullioscopic constants of 
(BECKMANN, LigscHE, V. Bosse, 
HARING, and WEBER), A., ii, 144. 
equilibrium of, with carbon dioxide 
and naphthalene (Prins), A., ii, 
244, 
derivatives, Kaufler formula for (Tur- 
NER), T., 1495; A., i, 1052. 
sulphide, p-nitro-p-hydroxy-, and 4- 


nitro-2’:4’-dihydroxy-, and their 
derivatives (ZINCKE and LEn- 
HARDT), A., i, 399. 

diselenide, diamiuo-, and dinitro- 
(Weticome and Pymay), A., i, 10. 


salts | 
| Diphenylamine, 2:2’-dinitro-, reduction 


(TscHITscHi- | 


ditelluride (LEDERER), A., i, 1056. 
Diphenyl, 3:5:3’:5'-tetrahydroxy-, pre- 
paration and derivatives of (v. Friep- 
kicas), A., i, 233, 811. 
Diphenylacetic acid, a-thiol-. See 
Benzilie acid, thio-. 
Diphenyl-1-acetoxy-8-naphthylmethane 
(PREISSECKER), A., i, 525. 


of (Eckert and STEINER), A., i, 596. 
Diphenylamine-3’- and -4’-carboxylic 
acids, amino-, and nitro-, and their 
salts and derivatives (LINKE), A., i, 
137. 
Diphenylaminoacetic acid, ethyl ester 
(STOLLE), A., i, 240. 
Diphenylarylmethanes, 
(Boprovux), A., i, 876. 
1:4-Diphenylbenzene, 2:3:2':3':4’:2”:3”: 
4’’- octahydroxy-, and its derivatives 
(NIEKENSTEIN), T., 1219; A., i, 
881. 
1:8-Dipheny]-4-benzylidenehydantoin 
(JoHNSON and HADLEY), A., i, 88. 
2:5-Diphenyl 4-benzylidene-3-methyl- 
tetrahydropyrone, and its derivatives 
(RyAN and Dunwga), A. i, 416. 
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preparation of 
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2:6-Diphenyl-1-benzylpiperidone-3:5-di- 
carboxylic acid, ethy| ester (PETREN- 
KO-KRITSCHENKO), A., i, 987. 

Diphenylbenzyltelluronium hydroxide, 
and its salts (LEDERER), A., i, 1056. 

s-Diphenylcarbamide, di-2-chloro-4- 
hydroxy-, and its diacetyl derivative 
(Hurst and Tuorpe), T., 940; A., i, 
797. 

Diphenylearbamyl chloride, action of, 
with organic bases (DEHN and Piatt), 
A., i, 954. 

s-Diphenylearbazide, action of, on alde- 
hyves (Oppo and Ferrari), A., i, 596. 

Diphenylchlorobismuthine (CHALLEN- 
GER and ALLPREss), T., 19. 

a8-Diphenyleinnamice acid, ethyl ester 
(pE Faz), A.. i, 542. 

Diphenyleyanobismuthine (CHALLEN- 
GER and ALLPREss), T’., 20. 

s-Diphenyldiethylethane. See -yd-Di- 
phenylhexane. 

Diphenyldimethyldiarsine, 3:3’-di- 
amino-4:4’-dihydroxy-, and its deriva- 
tives (BerTHEIM), A., i, 332. 

2:4-Dipheny1-5:5-dimethy1-4:5-dihydro- 
furan, 4-hydroxy-, and its salts and 
derivatives (FAVoRsKI and VENUs), 
A., i, 289. 

88-Diphenyl-aa-dimethylpropionic acid, 
B-hydroxy-, ethyl ester (BERBERI- 
ANU), A., i, 540. 

Diphenyldi-2-pyrrylmethane (Tscue- 
LINCEV, ThoNov, and TERENTEEV), 
A., i, 991. 

Diphenyldisulphomethyl-p-toluidide 
(Wirt and Trutrwiy), A., i, 229. 

Diphenyldisulphonehydrazine, 
position reactions of (ANGELI), A., i, 
847. 

Diphenyldisulpho-p-toluidide, and _ its 
potassium salt (WiTr and TRUTTWIN), 
A., i, 229. 

4:4’-Diphenylenebisbidiphenylylcarbin- 
ol, and its dichloride (ScHLENK and 
Brauns), A., i, 518. 

4:4’-Diphenylenebisbidiphenylylmethyl 
(ScHLENK and Bravns), A., i, 518. 

3:3’-Diphenylenebisdiphenylcarbinol, 
and its dichloride (SCHLENK and 
Brauns), A., i, 519. 

3:3’-Diphenylenebisdiphenylmethy] 
(ScHLENK and Brauns), A., i, 519. 

Di-8-phenylethylacetic acid, ethy] ester 
and nitrile (ConRN, MARSHALL, and 
Woopman), T., 896. 

Di-8-phenylethylamine 


p-disulphide, 
and its salts (Kine), T., 229; A., i, 
132. 

a8-Diphenylethylamine, 8-hydroxy-, de- 
rivatives of (Jacoss and HEIDEL- 
BERGER), A., i, 779. 


decom- | 
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Di-a-phenylethylidenecarbamide 
(ScHouTz), A., i, 846. 
B8-Diphenyl-a-ethylpropionic acid, p- 
hydroxy-, ethyl ester (BERBERIANU), 
A., i, 540; (pe Faz), A., i, 1064. 
75-Diphenylhexanes, stereoisomeric 
(Lsepin and Retcu), A., i, 229. 
8e-Diphenylhexane-Se-diols (ZALKIND 
and KVAPISCHEVSKI), A., i, 643. 
Be-Diphenyl-Ay-hexene-Se-diols (ZAL- 
KIND and KVAriscHEVsk]), A., i, 642. 
Be-Diphenyl-Ay-hexinene-fe-diol, hydro- 
genation of (ZALKIND and Kvapt- 
SCHEVSK]), A., i, 641. 
1:4-Diphenylhydantoin, 
MATSU), A., i, 168. 
Di(phenylimesaty])-imesatin, di-p- 
amino- (Binz and Hurrer), A., i, 845. 
Diphenylketoxime. See benzophenone- 
oxime. 
Diphenylmetacetaldehyde (Srosse and 
Lippotp), A., i, 262. 
Diphenylmethane, formation of (RaBcr- 
VITSCH-ZUBKOVSKI!), A., i, 393. 
Diphenylmethane, 3:3’-diamino-, acetyl 
derivative, 6:6’-dibromo-3:3’-di- 
amino-, and its derivatives, and 
2:2’-dibromo- (THorP and WILD- 
MAN), A., i, 86 
dichloro- (NAsTsUKOV and ANDREEY), 
A., i, 660. 
Diphenylmethenylhydrazidine, structure 
of (Buscu and Dietz), A., i, 852. 


2-thio- (Ko- 


| B-Diphenylmethylamine, derivatives of 


(ALESSANDRI), A., i, 413. 
Diphenylmethylenebiuret 
A., i, 847. 
Diphenylmethyl-1-naphthaquinone- 
oxime, 2-hydroxylamino- (PREIs- 
SECKER), A., i, 525. 
3:5-Diphenyl-4-methylisooxazole (Mak- 
SHALL), T., 519; A., i, 410. 
2:6-Diphenyl-1-methy1-4-piperidone, 
preparation of (RIEDEL), A., i, 26. 
B8-Diphenyl-a-methylpropionic _acid, 
B-hydroxy-, methyl ester (BERBE- 
RIANU), A., i, 540. 
1:3-Diphenyl-5-methylpyrrole, aud _ its 
derivatives (ALMsTROM), A., i, 989. 
1:5-Dipheny]-3-a-naphthylpyrazoline 
(ALBRECHT), A., i, 563. 
2:6-Diphenyl-1:3-oxazine, salts and de- 
rivatives of (GABRIEL), A., i, 998. 
3:5-Diphenyliscoxazole-4-carboxylic 
acid, and its salts and derivatives 
(Betti), A., i, 897. 
Diphenylisooxazolecarboxylic acids 
(Berri and Berwineozzi), A., i, 997. 
Diphenylphosphinic acid, piperidide of 
(MICHAELIS and WEGNER), A., i, 328. 
1:1-Diphenylphthalimidyl-a-ethyl- 
butyric acid (Freyrac), A., i, 544. 


(ScHOoLt?), 
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1:1-Diphenylphthalimidyl-«-methyl- 
butyric acid (Freyraa), A., i, 544. 

2:3-Diphenylpiperazine-2:3-dicarboxylic 
acid, and its derivatives (ScHLE- 
SINGER), A., i, 507. 

Diphenylpipersainophthaloylic 
(Conn), A., 

Diphenyipipridylearbamiae (DEHN and 
PLatTT), A., 955. 

By Diphenylpropane, a- and -bromo- 
(KISHNER), A 952. 

1:2- Diphenylcyclopropene 
A., 1, 952. 

4:5- Di- 8-phenylpropiony]-1:3-diacetoxy- 
benzene, af-dibromo- (RYAN 
O’Net), A., i, 708. 

Di-a-phenylpropylidenecarbamide 
(Scnouirz), A., i, 846. 

88-Diphenyl-a-isopropylpropionic acid, 
B-hydroxy-, ethyl ester (BERBERIANU), 
A., i, 540. 

3:5-Diphenylpyrazoline, and its deriva- 
tives (KISHNER), A., i, 952. 

Diphenylpyridinecarboxylic acid, and 
its silver salt (CrusA and -Buogv), 

, 1, 895. 

Dipheny1-2-pyrrylearbinol 
cEV, TRONOV, and TERENTEEy), 
991. 

Diphenylselenide-o-carboxylic acid, and 
its derivatives (LEssER and WEIss), 
A., i, 446. 


acid 


(TSCHELIN- 
A, 1, 


55-Diphenylsemicarbazide, use of, in de- 
tection of carbonyl derivatives (Toscu1 


and ANGIOLANI), A., i, 554. 
d-Diphenylsuccinic acid, preparation of, 

from /-phenylchloroacetic acid (Mc- 

KENzIE, Drew, and Martin), T., 26. 


(KIsHNER), | 


and | 


Diphenylsuccinie acids, optically active, 


and their derivatives (WREN and 
Srit.), T., 444, 1449; A., i, 406, 1061. 
4:6-Diphenylthiolbenzene, 1:3-dichloro- 
4:6-di-2’:4’:6’-trinitro- (PoLLAK and 
WIENERBERGER), A., i, 530. 

m- and p-Diphenylthiolbenzenes, di- 
2:4:6-trinitro- (POLLAK and WIENER- 
BERGER), A., i, 529. 

Diphenylthiosemicarbazides, acetyl de- 


rivatives, and their salts and deriva- | 


tives (McKee), T., 1135; A., i, 902. 
Diphenyltolylearbamides (DEHN 
Piatt), A., i, 954. 
1:5-Diphenyl-1:2:4-triazole, 3-hydroxy-, 
preparation of, and its dihydrochloride 
‘Oppo and Ferrari), A., i, 597. 
y-Diphthaliminoacetomalonic acid, ethy] 
ester (GABRIEL), A., i, 409. 
a5-Diphthalimino-s- -propylbutane 
(Lonetnovy), A., i, 367. 
2:3:6:7-Diphthaloyl- 9-ethylearbazole 
(Copisakow and WEIZMANN), T., 885 ; 
A., i, 687. 


and | 


| 
| 
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Diphthalylbenzidine, and its derivatives 
(Stmonyi), A., i, 459. 

Dipinene (Losanirscn), A., i, 861. 

a5-Dipiperonylideneangelolactone (Bor- 
SCHE), A., i, 691. 

Dipiperonylidenediflavanone (RYAN and 
O’NzI1), A., i, 1073. 

Dipiperonylidene-3’:4’:3’’:4’’-dimethyl- 
enedioxydiflavanone (RYAN and 
O'NEILL), A., i, 1072. 

a ae acid (Bor- 
Pam be -» 1, 691. 

a mig ew me a 4-amino-, 
and its derivatives (JACOBs and 
HEIDELBERGER), A., i, 670. 

Dipropylaniline, y-amino-, and p-nitroso-, 
and their derivatives (JAcoss and 
HEIDELBERGER), A., i, 669. 

5:-Dipropyldodecane-d:-diol (Bouvet), 
A., i, 767. 

2:6-Diisopropyl-4-piperidone-3:5-dicarb- 
oxylic acid, ethy! ester, and its salts 
(PETRENKO-KRITSCHENKO), A., i, 987. 

Di-2-pyridyl diketone. See a-Pyridil. 

s-Di-2-pyridyleth a dibromide 
(Hararigs and L&énArt), A., i, 971. 

Di-2-pyrryl ketone, preparation, of 
(TscHELINCEY and Skvorcoy), A., i, 
310. 

Di-isosafrole, preparation of (RoBINSON), 
T., 275 

Disease, infectious, use of ethylhydro- 
cupreine in (HIRSCHFELDER and 
Scuutz), A., i, 745. 

Disinfectants, use of alkali hypo- 
chlorites as (BRETEAU), A., ii, 833. 
Dispersion, relation of colour to (Vorer), 

A., ii, 198. 
rotatory, in homologous series (Ha- 

GENBACH), A., ii, 302. 

of organic compounds (Lowry and 
Dickson), T., 1173; A., ii, 660 ; 
(Lowry and ABRAM), T., 1187; 
A., ii, 660; (Lowry), T., 1195; 
A., ii, 661 

anomalous (BruHAT), A.,ii,302,503. 

natural and magnetic, relation be- 
tween (DAHLEN), A., ii, 502. 

Dissociation, calculation of the degree 
of, from cryoscopic measurements 
(GoEBEL), A., ii, 156. 

Dissociation coefficient, thermochemical 
significance of ‘'i” the (BoGoropsk1), 
A,, ii, 418. 

Distillation, history of the development 

of (v. LippMANN), A., ii, 143. 
fractional (RosANOFF and Bacon), 

A., ii, 84; (RosaNorr, ScHULZE, 
and DunpuHy), A., ii, 416; (Ma- 
RILLER), A., ii, 516. 

laboratory apparatus for (CHENARD), 

A., ii, 224. 
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Distillation, fractional, receivers for 
(Bogert), A., ii, 741. 
vacuum, apparatus for oe 


and RHEINBERGER), A., ii, 223. 


Distyryl ketone (dibenz ee a 


picrate (REDDELIEN), A., i, 261. 


bromo- and chloro-derivatives of (Ma- | 


RON and Fox), A., i, 268. 


Distyryl ketone, dihydroxy- (lygosin), | 
use of, as an indicator (FERENCZ), | 


A., ii, 20. 


Disuccinylbenzidine, and its derivatives | 


(Simony1), A., i, 460. 

Di-d- and _ -l-succinylbornylamides 
(CoHEN, MARSHALL, and WoopMAN), 
T., 891; A., i, 661. 

Disulphides, aromatic, dissociation tend- 
ency of (LECHER), A., i, 532. 


8-Disulphidocinnamic acid, and its salts | 
| Drop-weight determination of surface 


(Fiscuer and Brigcer), A., i, 405. 
B-Disulphidodibutyric acids, “and their 
salts (LovéN and JOHANSSON), A., i, 
866. 
a- and B- ee ea 
acids (Fischer and Brisecer), A., i, 
406. 


s-Di-tetradecylsuccinic acids, isomeric, | 


and their anhydrides (Jongs), A., i, 
116. 

Di-p-toluenesulphonyl-NV-methyltyro- 
sine (FiscHER), A., i, 138. 

Di-p-toluenesulphonyl-/-tyrosine (Fiscn- 
gr), A., i, 138. 

Di-p-tolyl disulphide, 3-nitro-3’-amino., 
and 3:3’-dinitro- (ZINCKE and Réskg), 
A., i, 234. 

aa-Di-o-tolyl-88-diethylearbamide (I'a- 


BRIQUE Prop. CuIM. OrG. DE LAIRE), | 


A., i, 396. 


Ditolyldihydrotolazine (WIELAND and | 


RosEEv), A., i, 798. 
Di-p-tolyldisulphoxide, 
(ZinckeE and Résk), A., i, 234. 
Di-p- ae iw IELAND and 
RosExEv), A., 7. 


Dito “¥ ketone, ye (NastTJUKOV 


and ANDREEY), A., i, 661. 


Ditolylmethane, dichloro- (NASTJUKOV | 


and ANDREEY), A., i, 661. 

aa-Di-o-tolyl-8-methy1-8-ethylearb- 
amide ( eee Prop. Cuim. Ore. 
DE LatrRR), A., i, 395. 


Di- o-talytphoephinie acid (MICHAELIS | 


and WeGNER), A., i, 328. 
s-Di-triphenylmethy hydrazine, 
lecular rearrangement of (Sr1eGLITz 
and Senior), A., i, 956. 
Diuresis (Cow), A., i, 1034. 
saline (Yacr and Kvuropa), A 
480. 
Diuretics (WipMER), A., i, 482. 
Divicine (‘Fiscnrn), A., i, 451. 


3:3’-dinitro- | 


mo- | 
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Di-p-xylylmethane (Huston and Ew. 
ING), A., i, 953. 
Di-o-xylylphthalide 

WEIZMANN), T., 882; A., 
Doebner’s reaction (Ciusa), A., 
(Crusa and Buoco), A., i, 895. 
Dogs, metabolism in, after splenectomy 
(GOLDSCHMIDT and PraRce), A 
915. 
effect of section of the pulmonary 
vagus on respiration in (BooTHBY 
and SHamorr), A., i, 611. 
administration of tryptophan to, and 
elimination of kynurenic acid 
(Homer), A., i, 1035. 
urine of. See Urine. 


(CoPISAROW and 
i, 686. 


i, 894; 


“9 1, 


| Drop weights, determination of physical 


constants by means of (MorGan), 


A., ii, 522. 


tension (FerGuson), A., ii, 749. 


| Drugs, antagonism of (CusHNy), A., i, 
481. 


synergism and antagonism of (TRAUBE 
and OnopeRA), A., i, 105 
examination of, by the surface tension 
method (Danckwortt), A., ii, 
388. 
Drying apparatus (BERKELEY 
HARTLEY), A., ii, 251. 
Duck, proteins in the sera of (THomp- 
son), A., i, 94. 


and 


Dulcitol, acetone and benzoyl derivatives 


of (FiscHer), A., i, 118. 


| Duodenum, acidity of the (McCLENDoN), 


A., i, 915. 
Dyeing (Morcan), A., i, 26. 
theory of (BAaNcrorT), A., ii, 90; 
(TRAUBE), A., ii, 530. 


E. 


Earth, thorium content of the crust of 
the (Poor), A., ii, 207. 
Earths, rare (GARNIER), A., ii, 775. 
the per of, and their position | in 
periodic system (MEYER), A., 


cloctred sis of solutions of (DENNIs 
and Lemon), A., ii, 99; (DENNIS 
and VAN DER MEvten), A., ii, 
775. 

coloured derivatives of (HOFMANN 
and HéscHELe), A., ii, 165. 

action of, on bacteria (StMONINT), A., 
i, 195. 

of the didymium grvup, crystallisation 
of picrates of (DeNNIs and RHODES), 
A., ii, 347. 

Echinoderms, chemistry of (KosseL and 
EDLBACHER), A., i, 741. 
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Eggs, amphibian, toxicity of phenolic 
compounds to (GORTNER and 
BantTA), A., i, 40. 

of fish, permeability and development 
of (McCLENDOn), A., i, 98 
formation of fats from proteins in 
(McCLEnpDon), A., i, 737. 
frog’s, permeability and preservation 
of (McCLENDon), A., i, 916. 
of Fundulus, inhibitory action of salts 
on (Logs), A., i, 43. 
hen’s, cholesterol in (MUELLER), A., 
i, 618 
dextrose in (PENNINGTON, HENDRIK- 
SEN, CONNOLLY, and HENDRIX), 
A, i, 618. 
effect of pituitary substance on the 
production of (CLARK), A., i, 
1031. 
sea-urchin’s, formation of the fertilisa- 
tion lay er of (McCLENDON), A., i, 
98. 
effect of alkalis on oxidation in 
(Lozs and WaAsTENgEys), A., i, 
618. 
role of iron in the respiration of 
(WarbuURG), A., i, 337. 

Egg-white, excretion of (PorTER), A., 
i, 480. 

Electric discharge in gases (SAcuHs), A., 

ii, 735. 

luminosity of, in gases (Strutt), A., 
ii, 41. 

chemical action of (BRINER), A., ii, 
6, 313; (Bringer and Kany), A., 
ii, 6. 

Electric furnace, vacuum (SosMAN and 
Hostetter), A., ii, 425. 

Electric lamps, half-watt, presence of 
methane or carbon monoxide with 
nitrogen in (HAMBURGER), A., ii, 81. 

Electrical conduction in _ flames 
(THEME), A., ii, 410. 

Electrical conductivity, variation of, 
with the dielectric constant (SACHA- 
Nov and PrsHEBOROVSsKI), A., ii 
729; (SacHanov and RABINO- 
vitscH), A., ii, 730. 

of acids in alcohol gare 
ScHJERVE, and FerIeL), A., ii, 136. 


of air, after contact with a 


(SCHENCK and BREUNING), A 
306. 

of alcoholic solutions, temperature- 
coefficient of (BHATTACHARYYA and 
Duar), A., ii, 728. 

of colloidal solutions (NoRDENSON), 
A., ii, 306. 


> 


of electrolytes in organic solvents | 


(Pearce), A., ii, 80. 
of pure liquids (CARVALLO), A., ii, 
135. 


| Electrodes, strip (G6cKEL), A., 
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Electrical conductivity of metals, influ- 
ence of pressure on (BECKMAN), A., 
ii, 134, 
in mixed solvents (DOROSCHEVSKI aud 
DvoRSHAN'SCHIK), A., ii, 408. 
of mixtures of fused salts (SANDON- 
NINI), A., ii, 406. 
of mixtures of solid salts (SANDON- 
NINI), A., ii, 668. 
Electrochemistry of solutions (BoGorop- 
SKI), A., ii, 509. 
of non-aqueous solutions (PLOTNIKOV 
and Rokorsan), A., ii, 508. 


Electro-culture (Lép and Sato), A 
409. 


Electrode, cadmium, reproducibility of 
the (GETMAN and GiBBons), A., ii, 
409. 

calcium oxide, activity of, in a vacuum 
(GERMERSHAUSEN), A., ii, 304. 
copper, reproducibility of (GETrMAN), 
A., ii, 139. 
hydrogen (BARENDRECHYT), A., ii, 
364. 
new (McCLENDon), A., ii, 669. 
influence of organic bases on (MAz- 
ZUCCHELLI), A., ii, 307. 
rubidium, potential of (Lewis and 
Arco), A., ii, 732. 
ii, 610. 
Electrode potential in — solvents 
(PEARCE and Farr), A., ii, 7. 


| Electrolysis, theory of (ScHELLENBERG), 


A,, li, 410. 

experiments on (HABER and KLE- 
MENC), A., ii, 212. 

influence of an alternating current on 
(GuosH), A., ii, 312. 

Electrolytes, formation of, 

chemical reactions (BOLL), 
123. 

electrical conductivity of, in organic 
solvents (PEARCE), A., ii, 80. 

ionisation of (KENDALL), A., ii, 243 ; 
(BLomBeRG), A., ii, 737. 

dissociation of (Dr SzyszKowsk1), 
A., ii, 616. 

osmotic pressure and ionisation of 
solutions of (Bates), A., ii, 5265. 

diffusion of (SmirH), A, ii, 319; 
(WALPOLE), A., ii, 320. 

dilution law of (v. GkoRGEVICs), 
A., ii, 825. 

condition of, in solution (SNETHLAGE), 
A., ii, 615, 825. 

Raoult effect in dilute solutions of 
(Kout), A., ii, 674. 

solubility of, in salt solutions (DE 
Szyszkowsk!), A., ii, 617. 

distribution of, between water and 
another solvent (CREIGHTON), A., ii, 
619. 


in photo- 
A., ii, 


ii. 1034 


Electrolytes, influence of, on solubility | 


(THortN), A., ii, 426. 


coagulation of hydrosols by (HAUSER | 


and LEwIrTe), A., ii, 322; (FrEUND- 
LICH), A., ii, 323. 

physiological properties of (Boncio- 
VANNI), A., i, 194. 

Electrolytic analysis. See 

Analysis. 
dissociation, relation betweeu magnetic 
susceptibility aud (QUARTAROLI), 
A., ii, 14 
relation between chemical reaction 
and (FALK and Netson), A., ii, 
547. 
abnormal (SACHANOY), A., ii, 214. 
processes, relation between chemical 
and (REICHINSTEIN), A., ii, 245, 
678. 
valve action (ScHULZE), A., ii, 212. 

Electromagnetic inertia and atomic 
weight (NicHotson), A., ii, 404. 

Electrometer, capillary, measurement of 
potentials by means of the (NEWBERY), 
T., 852; A., ii, 509. 

Electromotive force, production of, by 

movement (Procopiv), A., ii, 816. 
measurement of, in alcohol (NEw- 
RBERY), T., 852, 1520; A., ii, 509, 
816. 
in mixed solvents (PEARCE and Farr), 
) = 2 

Electrons, relations between physical 
constants of atoms and (ALLEN), 
A., ii, 545. 

emission of, during chemical reactions 
(Just and HaBer), A., ii, 205. 

emission of, from heated solids 
(Horron), A., ii, 402. 

Electron conception of valency (Fry), 
A., i, 391; ii, 760; (NELSON and 
Fak), A., ii, 95, 547; (BRUNEL), 
A., ii, 332. 

Electron theory of the metals (HERz- 

FELD), A., ii, 815. 
in organic chemistry (McCLELAND), 
A., ii, 34, 811. 

Electroscope, interchangeable (LIND), 
A., ii, 486. 

Electrosynthesis in a vacuum (Losa- 
NiTscH), A., i, 861. 

Elements, relation between the atomic 
weights of, and the velocity of their 
atoms at their melting points (v. 
WeEIMARN), A., ii, 545. 

valency of, and their complex com- 
— (Povarnin), A., ii, 548, 
61. 

high-frequency spectra of (MALMER), 
A,, ii, 2. 

frequency of vibration of atoms in 
(v. WerMARN), A., ii, 411. 


under 
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Elements, heat of fusion of (GuzMAN 
CARRANCIO), A., ii, 43. 
compressibilities of (RICHARDs), A., ii, 
8 


number relations of (Lorine), A., ii, 
47. 
classification of (RypBERG), A., ii, 
94. 
properties and classification of (DHAR), 
A., ii, 760. 
rearrangement of the periodic system 
of (BUcHNeR), A., ii, 332. 
cyclic evolution of the (LorINe6), A., 
ii, 249, 332. 
transmutation of (JoRISSEN), A., ii, 
134. 
isotopic (FAJANs), A., ii, 207. 
electrochemical experiments with 
(v. Hevesy and PANern), A., ii, 
130. 
rare, photochemical reactions of com- 
pounds of (Benrarn), A., ii, 504. 

Ellagic acid, formation of, from galloy]- 
glycine (NIERENSTEIN), A., i, 688. 

Elsholtzia cristata, constituents of the 
oil of (ASAHINA and MurRAYAMA), A., 
i, 429. 

Elsholtzic acid (ASAHINA and Muray- 
AMA), A., i, 430. 

Elsholtzione, and its derivatives (AsA- 
HINA and Murayama), A., i, 430. 
Emodin, detection of, in drugs, in pre- 
sence of phenolphthalein (WARREN), 

A., ii, 30. 

Empressite (BRADLEY), A., ii, 171. 

identity of muthmannite and (ScHAL- 
LER), A., ii, 20. 

Emulsification, theory of (BANcRoF?), 
A., ii, 324, 530. 

Emulsions (Briccs), A., ii, 239; 
(Briecs and Scumipr), A., ii, 
531. 

osmotic compressibility of (CosTan- 
TIN), A., ii, 324. 
oil-water, action of electrolytes on the 
formation and_ inversion of 
(CLowes), A., ii, 239. 
potential differences in (Pow!ts), A., 
ii, 137, 138. 
coagulation by colloidal solutions 
(Powts ; Etuis), A., ii, 138. 

Emulsin, glucosidification of glyceiol by 
(BourQuELot, BrIpEL, and AvBRyY), 
A., i, 703. 

Enantiomorphism and optical activity of 
molecular and crystal structure (BAR- 
Low and Pops), T., 700; A., ii, 527. 

Energy, changes of, in binary systems 
(KREMANN, MEINGAST, and GuUGL), 
A., ii, 519; (KREMANN and MEIN- 
GAST ; KREMANN, GuGL, and MEIN- 
Gast), A., ii, 523. 
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Enols, constitution of (ScHEIBER and 
HopFeEr), A., i, 267. 
Enzyme of saliva, which produces hydro- 
gen sulphide from horse-radish (VAN 
HAEFF), A., i, 914. 
Enzymes (Krresur), A -, 1, 1020. 
production of (Z1KEs), A., i, 197. 
chemical nature of (Boxor Ny), A., i, 
1018. 

influence of low temperatures on 
(Hersury), A., i, 603. 

influence of hydrogen concentration 
on the optimum temperature of 
(Compron), A., i, 182. 

action of capillary-active substances 
on the activity of (CHAPMAN), A., 
i, 92. 

effect of surface tension on the activity 
of (BEARD and CRAMER), A., 1, 
629. 

paralysis of (Licntwitz), A., i, 756. 

comparative rate of — of, and 
pro-enzymes (BuRGE), A., i, 182 ; 
(W. E. and E. L. Buree), A., i, 
614. 

destruction of organic matter by 
(Borpas and Bruére), A., i, 1040. 

hydrolysis of proteins by (ANDERSEN), 
A., i, 1015. 

synthesis of — by means of 
(ABDERHALDEN), A., i, 725. 


physico-chemical behaviour of, in the | 


stomach (PkIBRAM and PERU TZ), | 
Mu, 3, CE 

oxidation, theory of (WoKER), A., i, 
727. 

oxidising and reducing, individuality 


of (Bacx), 
of the pancreas (MELLANBY and 
WooLLeEy), A., i, 474. 
peptolytic (CLEMENTI), A., i, 1025. 
action of, on polypep tides (CLE- 
MENTI), A., i, 854. 
proteolytic, chemistry of (HERZFELD), 
A., i, 4 
formation of specific (TAYLOR and 
Hutton), A., i, 1038. 
of blood, origin of (SLOAN), A., i, 
1077. 
estimation of (Neppr), A., ii, 808. 
starch-forming, from malt (Davis), 
A., i, 184. 
of blood, formation and specificity of 
(Parsamow), A., i, 339 
of the central nervous system (ENG- 
LIsH and MAcARTHUR), A., i, 188. 
of plants (Dosy and BopnAr), A., i, 
202 ; (Dosy), A., i, 362. 
of rum oe A., i, 359, 923. 
of yeast (BAU), A., i, 924. 
and of rabbit muscle (HARDEN and 
Norris), A., i, 1047. 


A., i, 184. 
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Enzymes, estimation of, in yeast (KULL- 
BERG ; SALKOwSKI), A., 1, 355, 
Enzymes. See also :— 
Amylase. 
Antithrombin. 
Arginase. 
Carboxylase. 
Catalase. 
Diastase. 
Erepsin. 
Esterase. 
a-Glucosidase. 
Glyoxalase. 
Hydroxynitrilase. 
Invertase. 
Laccase. 
Maltase. 
Nuclease. 
Oxydase. 
Pepsin. 
Peroxydase, 
Phosphatase. 
Prothrombin. 
Reductase, 
Rennin. 
Thrombin. 
Trypsin. 
Tyrosinase, 
Urease. 
Zymase. 

Enzyme a studies on (FALK and 
SuciurA), A., i, 92; (FAK), A., i, 
183. 

effect of electric discharge on (Lés and 
Sato), A., ii, 409. 
Eosphorite, from Poland, Maine (Drua- 
MAN), A., ii, 786. 
Ephedrine and y-Ephedrine (ScHMIprT), 
A., i, 833. 
and its derivatives (EBERHARD), A.., i, 
834. 
Ephedrine- ean oxide, and 
its salts (EBERHARD), A., i, 834. 
Epidote, amphibolic, from the Urals 
(PiXa pe Rusigs), A., ii, 475. 

d- and /-Epihydrin-aleohols (ABDER- 
HALDEN and EICHWALD), A., i, 210. 
Epihydrinaldehyde dimethylacetal 

(Wout and Momser), A., i, 216. 

Epinephrin. See Adrenaline. 

Equation of condition (v. KAUFMANN), 
A., ii, 513. 

van der Waals’ 
155. 
test of (SCHEFFER), A., ii, 46. 
Equilibrium, chemical, influence of 
neutral salts on (PoMA and ALBONICO), 
A., ii, 431, 620, 753. 

Equilibria, bivariant, invariant, and 
univariant (SCHREINEMAKERS), A 
ii, 619. 

gaseous (SCHEFFER), A., 


(ScHEFFER), A., ii, 


ii, 155. 
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Equilibria, hydrogenisation constants of 
(Papoa and Forsst1), A., ii, 325. 
ternary systems (SCHREINE- 
MAKERS), A., ii, 46, 432. 
Equilibrium constants, calculation of 
(Papoa and Forsst1), A., ii, 619. 
Erepsin ir a he A., i, 341. 
action of (Rick), A., i, 603. 
on the bicy cle (Krocn), A 
549. 
Ergot, toxicology of (MARINo-Zuco and 
uccINI), A., ii, 31. 


in 


n- and iso-Erucic acids, isomerism of | 


brassidic acid and (MASCARELLI ; 
MASCARELLI and ToscxH1), A., i, 863; 
(MASCARELLI and SANNA), A., i, 937. 

Erythrin, structure of (ZERNER), A 
554. 


"~ 1, 


Eserethole, and its derivatives (PoLo- | 
| Ethereal sulphates in urine (FEDERER), 


NOVSK]), A., i, 891. 


Esorine (physostigmine), and its deriva- | 
w- Ethoxalylaminoacetophenone (Bacu- 


tives (Strats), A., i, 448; (PoLo- 
NovsK]), A., i, 891. 
action of sulphur dioxide on (PoLo- 
NOVSKI and Nirzpere), A., i, 987. 
Esterase, castor bean (FALK and 
SucrurRA), A., i, 92. 


detection and estimation of (Bacn), 
A., ii, 603. 
Esters, preparation of (Boproux), A., i, 
73 


73. 
velocity of hydrolysis of, in presence 
of catalysts (RAMsTEDr), A., ii, 
541. 
alcoholysis of (MADINAVEITIA), A., i, 
5 


by alkalis (WEc- 


hydrolysis of, 
AMANN), A., ii, 


SCHEIDER and Y. 
757. 
by magnesium organic compounds 
(ZALKIND), A., i, 401. 
action of magnesium alkyl iodides 
with (STADNIKOY), A., i, 975. 
estimation of, in citrus oil (ALBRIGHT 
and Youne), A., ii, 806. 
Esterification (PRatT and Rerp), A.,, i, 
885. 
Etching, reagents for (Htpson), A.., ii, 
689. 


Ethane, vapour pressure of (BURRELL 
and Rosertson), A., i, 861. 
equilibrium of, with naphthalene 
(Prins), A., ii, 244. 
separation of ethylene and, by 
fractional distillation (BURRELL and 
RoserrTson), A., ii, 380. 
Ethane, s-tetrachloro-, preparation of 
trichloroethylene from (CHEMISCHE 
Fasrik Bucuav), A., i, 1. 
Ethanesulphonyl chloride, action of 
alumivium chloride on (BOESEKEN 
and vAN OcKENRURG), A., i, 54. 


| Ethoxide, 


| Ethoxides, 


SUBJECTS. 


Ethane-a8A-tricarboxylic acid, ethy! 
ester, sodium derivative, action of 
chloromethyl ether on (SIMONSEN), 
‘Eup Pant BL, &, 77k 

Ethanoloxycaryophyllene, B-nitroso- 
(DeusseN, VIELITz, and MEyYER), 
A., i, 275. 

Ether. See Ethyl ether. 

Ethers, formation of, in Grignard’s 

reaction (STaApNIKOY), A., i, 957. 

preparation of (CHEMISCHE WERKE 
vorm. H. Byk), A., i, 368. 

basic propeities of oxygen in (TSCHE- 
LINCEV, BELSKOI-SMORODINCEVA, 
PERSCHKE, and Pavuov), A., ii, 
316. 

oxonium compounds of sulphmie acid 
with (TscHELINCEV and Kozvoy), 
A., i, 370. 


A., i, 349. 


.» i, 306. 

sodium, reaction of, with 
ethyl bromide and ethyl iodide 
(MARSHALL and AcrF®B), A., ii, 
755. 

action of methyl iodide with, in 
absolute ethyl alcohol (RoBErt- 
son and AcreEsk), A., ii, 681. 

reactions of, with wnitiobenzenes 
(AcrREE), A., ii, 681. 

lithium, potassium, and 

sodium, conductivity and icnisation 

of (ROBERTSON and AcREB), A., ii, 406. 


STEZ), A 


| a-Ethoxyacrylic acid, 88-di:hloro-, ethy] 


i, 209. 


ester (KOTz and Diesen), A., 
m-nitro- 


a-p-Ethoxyazoxybenzene, 
(Vatort), A., i, 903. 

4-Ethoxybenzeneazo-8-naphthol, 2- 
chloro- (Hurst and Torre), T., 
940; A., i, 797. 

4-o-Ethoxy benzeneazo-1-naphthyl- 
amine, and its salts (CASALE and 
CasaLE-Saccur), A., i, 724. 

p-Ethoxybenzoacetodinitrile (v. 
and SpRecKELs), A., i, 962. 

o-Ethoxybenzoic acid, 8-bromo-, methy] 
ester and amide (Jacosps and HEIDEL- 
BERGER), A., i, 803. 

7-Ethoxy-y-benzopyrone-2-carboxylic 
acid, ethyl ester (Sinker), T., 1246 ; 
A., i, 965. 

o-Ethoxy benzylhexamethylenetetra- 
aminium chloride (JAcoBs 
HEIDELBERGER), A., i, 665. 

1-a-Ethoxybenzyl-3-naphthoic acid, 2:4- 
dihydroxy-, ethyl ester (NowAk), A., 
i, 546. 

Y- Ser 2 anne acid, 
eth ester (BRADSHAW, STEPHEN, 

af Wounaket T., 811; A., i, 842. 


MEYER 


and 


INDEX OF SUBJECTS. 


Ethoxycaryophyllene, 8-nitroso- (DEus- 
SEN, VIELI!z, and MEYER), A., i, 275. 

5-Ethoxydihydropyrimidine, 2-thio- 
(JOHNSON and JOYCE), A., i, 1003. 

1-Ethoxy-1:4-dimethylcoumaranone (Vv. 
AuweErs), A., i, 441. 


a-Ethoxy-88-dimethylvaleric acid (VE- _ 


Nus), A., i, 494. 


5-Ethoxy-2-ethylthiolpyrimidine, and its | 


salts (JOHNSON and Joyce), A.,i, 1003. 


y-Ethoxy-a-methylacetoacetic acid, ethy] 


ester, preparation of (BRADSHAW, 
STEPHEN, and WEIZMANN), T., 810; 
A., i, 842. 

1-Ethoxy-4-methyl-2-ethoxymethyl- 
cyclohexen-6-one (BRADSHAW, STE- 
PHEN, and WEIZMANN), T., 809; A., 
i, 841. 

2-Ethoxymethylquinoxaline, and 
salts (BrapsHAW, STEPHEN, 
WEIZMANN), T., 812; A., i, 842. 

o-1-Ethoxynaphthoylbenzoic acid (Cort- 
sARow and WEIZMANN), 1J., 883; 
A., i, 686. 

p-Ethoxyphenyl bromomethyl ketone, 
compound of hexamethylenetetramine 
and (Jacoss and HEIDELBERGER), 
A., i, 820. 

p-Ethoxyphenyl cyanomethyl 
(v. Meyer and SpreckeEts), A., i 
962. 

4-p-Ethoxyphenyliscoxazolone, 2-imino- 
(v. Mever and Spreckets), A., i, 
962. 


and 


ii. 1037 


| Ethyl alcohol, oxidation of, by seedlings 

(ZALESKI), A i, 630 

effect of, on "metabolism, in the 
animal ‘organism (VéLrz and Dirr- 
RICH), A., i, 187. 

detection of denatured, substituted for 
— alcohol (RICHARD), A., ii, 

1. 

estimation of, in ethyl ether (BAREN- 
DRECHT), A., ii, 705. 

«stimation of, in varnishes (KNIGHT 
and Linco3y), A., ii, 843. 

boilir g-point ap} aratus for estimation 
of, in wines (MALVEzIN), A., ii, 
589. 


| Ethyl alcohol, amino-, 8-chloro- and £- 


its | 


ketone | 
i, | Ethyl ether, 


iodo-acetyl derivatives, an‘! their salts 
(JACOBS and HEIDELBERGER), Ah, 4, 
775. 
Ethyl ether, <quilibrium of, with 
alizarin, wit hexachlorobenzene 
and with isophthalic acid (Prins), 
A., ii, 244. 
oxidation of (IsHAM and VaIt), A., i, 
370. 

filter-pipette and recovery tube for 
(PicKEL), A., ii, 276. 

estimation of ethyl alcohol in (BAREN- 
DRECHT), A., ii, 705. 

B-amino-, chloroacetyl 
and its hexamethylene- 
compound (JAcoBs and 
A., i, 777. 


derivative, 
tetramine 
HEIDELBERGER), 


| Ethyl bromide, preparation of (WxEsToN), 


y-Ethoxy-a-n- and iso-propylacetoacetic | 


acids, ethyl esters (BRADSHAW, 
STEPHEN, and WEIZMANN), T., 810; 
A., i, 842. 
5. Ethoxypyrimidine, 2-chloro- (JoHN:oN 
and Joyce), A., i, 1003. 
or pe ml ar ge acid 
(JOHNSON and Joycg), A., i, 1003. 
3-Ethoxy-p-toluic acid, 6-chloro-, and 
its methyl ester (v. 
ZirPER), A., i, 806. 
o-Ethoxytoluoylbenzoic acid 
A., i, 402. 
Ethyl alcohol, formation of, from wood 
(HAGGeLuUND), A., i, 766. 
physical constants of mixtures of 
water and (BARBET), A., ii, 516. 
surface tension of (RICHARDS 
Coops), A., ii, 522. 
apparent specific volumes of (Brown), 
— * 
equilibrium of benzene, caoutchouc 
and (CasparI), T., 162; A., ii, 154. 
equiiibrium of water and (PUSCHIN 
and GLAGOLEVA), A., ii, 243. 


(CoHN), 


reduc.ion of copper oxides in the 


vapour of (WEDDERBURN), A., ii, 
6F2. 


WALTHER and | 


and | 


T., 1489; A., i, 1049. 
and iodide, reactions of, with sodium 
ethoxide (MAkSHALLand ACREE), 
A., ii, 755. 
disulphide, phytochemical reduction 
of (NEUBERG and SCHWENK), A,, i, 
1046. 
potassium persulphide 
A., i, 768. 
Ethylacetoacetonitrile (Monr), 
229 


(GUTMANN), 
di, ie 


A., i, 312. 


hydrazones of (MonR), 
Ethylisoacetylglycine, ethy! and methyl 


ethers of (SUHMIDT), A., i, 386. 
Ethylamine-N-phosphinic acid, esters of 
(MICHAELIS and Hocunut), A,, i, 328. 
p-Ethylaminobenzenediazoxyamino- 
benzene (FISCHER aud JOHANNES), 
A., i, 908. 
p-Ethylaminobenzenediazoxymethyl- 
aminobenzene (FiscHER and Jo- 
HANNEs), A., i, 908. 
a-Ethylaminozsvbutyric acid, 
derivatives (IMMENDORFER), 
583. 
| 3- -Ethylamino-1- ethoxybenzene, 4:6-di- 
nitro-, and its derivatives (REVERDIN), 
A., i, 878. 


and its 
A, 4, 
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Ethylaminoethyl alcohol, 8-chloroacetyl 
derivative, and its derivatives (JAcoBs 
and HEIDELBERGER), A., i, 777. 

3-Ethylamino-l-hydroxybenzene, 4:6- 
dinitro-, and its barium salt (REVER- 
DIN), A., i, 878. 

Ethylaminophenylarsinic acid (PoULENC 
Freres and Orcus.tn), A., i, 855 

Ethylisobebeerine ethiodide (Scuoirz 
and Kocar), A., i, 450. 

8-Ethylbutane-ad-diol (LoNGINOV), A., 
i, 366. 

a-Ethylbutyrophenone, a-amino-, hydro- 
chloride (FreyTAG), A., i, 544. 

a-Ethylbutyrylcarbamide, a-bromo-, 
preparation of (FARBENFABRIKEN 
vorm. F. Bayer & Co.), A., i, 655. 

a-Ethylbutyrylearbimide (SyNTHETIC 
PATENTs Co.), A., i, 8. 
a-bromo- (FARBENFABRIKEN 
F. Bayern & Co.), A., i, 8. 
9-Ethylcarbazole-3:6-diphthaloylic 


VORM. 


acid, and its silver salt (Corisarow | 
i, 686. | 


avd WEIZMANN), T., 815; A., 
9-Ethylcarbazole-3-phthaloylic 
and its silver salt (CopIsARow 
WEIZMANN), T., 884; A., i, 686. 
1-Ethylcarbonatonaphthalene, 
2:4:5:6:8-pentachloro-, and _ their 
derivatives (RENNERT), A., i, 532. 


acid, 


a-Ethylcarbonatonaphthalene-4-sulph- 


onic acid, derivatives of (ZINCKE and 
RuUPPERSBERG), A., i, 135. 
1-Ethylcarbonatonaphthalene-5-sulph- 
onic acid, derivatives of (RENNER?T), 
A., i, 581. 
Ethylcarbonatonaphthalene-4-thiol, and 
its derivatives (ZINCKE and RupreEnks- 
BERG), A., i, 135. 
4-Ethylcarbonato-a-naphthyl 
and methyl sulphides, 
derivatives (ZINCKE and RvupreErs- 
BERG), A., i, 135. 
5-a-Ethylearbonatonaphthyl benzyl 
sulphide and sulphone (RENNERT), 
A., i, 531. 
1-Ethylcarbonatonaphthyl1-5-methyl- 
sulphone (RENNERT), A., i, 531. 
1-Ethylcarbonato-5-thiolnaphthalene, 


benzyl 


and its derivatives (RENNERT), A., i, | 
a Ng on a: pemeee 


531. 

Ethyl chloroacetimino-ether hydro- 
chloride (Scumipt), A., i, 386. 

a-Ethyleinnamic acids, stereoisomeric 
(STORRMER and Vout), A., i, 685. 

3-Ethylcoumarone (STOERMER and Bar- 
THELMEs), A., i, 153. 

Ethylcerotononitrile, amino- (Monr), A., 
i, 222. 

Ethyl 7-diethylamino-butyl and -propyl 
ketones, and their derivatives (WoHL- 
GEMUTH), A., i, 560. 


and | 


and | 
| Ethylenebischloroacetamide (Jacons and 


| aa’-Ethylenebisimino- 


and their | 
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4-Ethyldihydroberberine (FREUND, 
FLEISCHER, HERMINGHAUS, and 
WALBAUM), A., i, 983. 
3-Ethy1-5:6-dihydro/ssoxazine 
GEMUTR), A., i, 165. 
N-Ethyldimethylhippurylmalonic acid. 
See +-Benzoylethylamino-8-keto-y- 
methylbutanedicarboxylic acid. 
Ethylene, vapour pressure of (BURRELL 
and Rogertson), A., i, 861. 
rate of hydrogenation of (RATHER 
and Reip), A., i, 933. 
catalytic reduction of, with colloidal 
platinum (PAAL and ScHwAkz), A., 
i, 638. 
separation of ethane and, by frac- 
tional distillation (BURRELL and 
Rosertson), A., ii, 380. 
Ethylene haloids, stereoisomeric (PFEIF- 
FER and v. Swipzinski), A., i, 
793. 
dibromide, vapour pressure of mix- 
tures of toluene, carbon  tetra- 
chloride, and (ROSANOFF, SCHULZE, 
and Dunpny), A., ii, 11. 
Ethylene, ¢richloro-, preparation of 
(CHEMISCHE FABRIK BvUcKAU), A,, 
. 3 


(Wout. 


i, 673. 

isobutyrie and 
-propionic acids, copper salts, struc- 
ture of (SCHLESINGER), A., i, 506. 

Ethylene glycol d-galactosides (Bour- 
QUELOT, BripeL, and Ausry), A., i, 
382, 501. 

Ethylenic glycols, action of concen- 
were sulphuric acid on (ZALKIND), 
A., 367. 

aa’- “Ethylenedi- iminodiisobutyric acid, 
derivatives of (SCHLESINGER), A., i, 
506. 


HEIDELBERGER), A., 


_ aa’-Ethylenedi-iminodioctoic acid, and 


its derivatives (SCHLESINGER), A 
506. 


me i, 


| 4-Ethylglyoxaline, B-amino-, effect of 


extract of liver of Turkey buzzard on 

(Eustis), A., i, 619. 
y-Ethylheptan-y-ol, ¢-chloro- 

GEMUTH), A., i, 560. 


(WouL- 


iod- 
e, “<7 awe § (Jacoss and HEIpEI- 
BERGER), A 
Y- -Ethylhexan- a -ol, ¢-chloro- 
GEMUTH), A., i, 560. 
a- -Ethylhexonitrile, 5-chloro-a-hydroxy- 
(WoHLGEMUTH), A., i, 560. 


» 1, 779. 
(WouL- 


| Ethylhydrazine, ure and its 


salts (GABRIEL), A., i, 589. 

Ethylhydrocupreine, use of, in infec- 
tious diseases  <~ ‘emaee and 
Scuuttz), A. i, 745. 
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Ethylidene diacetate, chloro- (SPATH), 
A., i, 215. 
Ethylidenebis-y-ethoxyacetoacetic acid, 
ethyl ester (BRADSHAW, STEPHEN, 
and WEIZMANN), T., 809; A., i, 841. 
Ethylidene glycol, preparation of esters 
and ethers of (CHEMISCHE FABRIK 
GRIFSHEIM-ELEKTRON), A., i, 2. 
Ethylidenetrimethylene, so-called, struc- 
ture of (FavorskI and BATALIN), A., 
i, 390. 
2-Ethylindone, and its semicarbazone 
(STOERMER and Vonrt), A., i, 685. 
Ethylmenthol, and its acetate (Bapr- 
KER), A., i, 1055. 
p-Ethylphenyl bromomethyl ketone, 
and its hexamethylenetetramine com- 
pound (JAcoss and HEIDELBERGER), 
A., i, 819. 
Ethylisopropyl-A8-butenylcarbinol 
(WALLACH and GROPPEL), A., i, 498. 
Ethylisopropylbutylearbinol (WAL- 
LACH and GrOpPEL), A., i, 498. 
Ethylpyridines, synthesis 
TSCHIBABIN, RiUMSCHIN, 
ZANCEV), A., i, 993. 
N-Ethylpyridinium salts (v. WALTHER), 
A., i, 836. 
Bthylquinclindigetin 
A., i, 722. 
N-Ethylquinolinium 
WALTHER), A., i, 836. 
Ethylsemicarbazide (Boucavtt), A., 


and 


(TSCHILIKIN), 


picrate (v. 


2- Zeayitetrahytrefaren: 2-carboxylic 
acid, and its ethyl ester (WoHL- 
GEMUTH), A., i, 561. 

3-Ethyltetrahydropyridazine, and its 
derivatives (WoHLGEMUTH), A., i, 165. 

Ee ether hydr chloride 
(Scumipt), A., i, 386. 

2-Ethylthiol- ‘chtdpiatingtes tage 
imidone, and its diethylacetal (JoHN- 
son and CrercHer), A., i, 1002. 

2-Ethylthiol-4-methylpyrimidine, and 
its salts (JOHNSON and Joyce), A., i, 
1004, 

2-Ethylthiol-4-phenyldihydro-6-pyrim- 
idone (Jonnson and HEMINGWAY), 
A., i, 90. 

2-Ethylthiol-4-phenylpyrimidines,  6- 
amino-, and 6-chloro- (JOHNSON and 
Hemineway), A., i, 90. 

2-Ethylthiolpyrimidine, and 
(JOHNSON and Joycgr), A., i, 1003. 

Ethylthiophosphazoethylamine 
(MicHAELIS, MENTZEL, 
HUT), A., i, 329. 

2-Ethyl-p-toluidine. 
ethylaniline. 

o-Ethyltoluoylbenzoic 
A., i, 402 


See 4-Methyl-3- 


acid (CoHN), 


Eudesmin, 


of (Tscut- | 
Ka- 


its salts | 


and Hocnu- 
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Ethylurethane, beliaviour of, in the 
organism (BiaNcu!), A., i, 72. 

a-Ethylvaleronitrile, 5-chloro-a-hydroxy- 
(WonHLGEMuTH), A., i, 560. 


| Eucalyptus globulus, oil of (BURKE and 


SCALIONE), A., i, 276. 


| Eucalyptus oil, constituents of (SMITH ; 


Rosrnson and Smirn), A., i, 978. 
estimation of cineole in (HARDING), 
A., ii, 29; (TURNER and HoLtmgs), 
A., ii, 74. 
Euclase, syuthesis of (DOELTER), A., ii, 
360. 
and dibromo-, dichlorodi- 
iodo-, and dinitro- (RoBINSON aud 
SmiTH), A., i, 890. 
Eugenol, compounds of iron and (WEIN- 
LAND and NEFF), A., i, 397. 
ozonides from (HARRIES and HAArR- 
MANN), A., i, 133. 


| Expansion, coeflicients of, of hydrates 


(Gay), A., ii, 82, 83. 
Explosives, co-volume of gases evolved 
by (BrRTHELOT), A., ii, 676. 
nitrated, mixtures of (Grua), A., i, 
950. 
Extraction by immiscible 
(SELF), A., ii, 695. 
Extraction apparatus 
A., ii, 646. 
for fats (SELECTER), A., 


solvents 
(GREENWALD), 


ii, 849. 


| Eye, effect of adrenaline on the pupil of 


the (JoserH), A., i, 737. 

effect of radiant energy on the 
(BurGE), A., i, 43. 

philothion in the lens of the (DE 
ReyY-PAILHADE), A., i, 69 


F. 


Feces, changes in the fat of (Situ, 
MILiEr, and Haws), A., i, 745. 
estimation of calcium in (LYMAN), 
A., ii, 700. 
estimation of fat in (GEPHART and 
CsonkA), A., ii, 74. 


Faratsihite from Faratsiho, Madagascar 


(Lacrorx), A., ii, 273. 

Fasting, effect of, on obesity (FoLIN and 
Denis), A., i, 617. 

Fasting studies (SHERWIN and Hawk), 
A., i, 41. 

Fat or Fats, formation of, from proteins 
in eggs of fish (McCLENDON), A,, i 
737. 

natural, synthesis of, with refereuce 
to the 9 rule (KREMANN and 
Kropscn), A., ii, 536. 

freezing point of (HARTING and VAN 
DonGEn), A., ii, 74. 

action of hydrazine hydrate on (FAL- 
CIOLA and MANNINO), A,, i, 59. 
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Fat or Fats, animal, constituents of 
(Kurmont and Mayer), A., i, 621; 
(KiImontT, Metst, and MAyeEr), 
A., i, 643. 

detection of phytosterol in (Ktun, 
BENGEN, and WERWERINKE), 


A., ii, 844. 
optically active, preparation of 
(ABDERHALDEN and EICHWALD), 
A., i, 210. 
vegetable, influence of, on growth 
— and Davis), A., i, 
17. 
unsaturated, catalytic reduction of, 
ry nickel oxides (ERDMANN), A., i, 
70. 
autolysis of (LATYEs), A., i, 741. 
digestion and absorption of (Cruick- 
SHANK), A., i, 474. 
absorption of, in the stomach (Bav- 
MANN), A., i, 915; (MENDEL and 
BAUMANN), A., i, 1026. 
influence of, on growth (OsBoRNE and 
MENDEL), A., i, 477. 
distinction between, of animal and 
vegetable origin (VAN LEENT), A., 
ii, 190. 
in butter. See Butter. 
of feces, changes in (SMira, MILLER, 
and Hawk), A., i, 745. 
differential staining of (Bett), A., i, 
40. 
estimation of, in feces (GEPHART and 
CsonKA), A., ii, 74. 
estimation of, in infant’s food (CHAP- 
MAN), A., ii, 707. 
estimation of unsaponifiable matter in 
(RATHER), A., ii, 1138. 
separation of sterols from (BERG and 
ANGERHAUSEN), A., ii, 289. 
Fat extraction apparatus. 
Extiaction apparatus. 
Fehling’s solution, action of, on carbo- 
hydrates (MArGoscHEs), A., i, 940. 
Fermentation, theories of (VLAnurTA), 
A., i, 485. 
ionisation of gases produced during 
(Potrer), A., ii, 664. 
inhibitory action of acids on (HAGe- 
LUND), A., i, 629. 
acetic, action of manganese salts on 
(BERTRAND and SazeErac), A., i, 
629. 
alcoholic (V6t1z), A., i, 756. 
formation of acetaldehyde in (Bucn- 
° NER, LANGHELD, and Skrauvp), 
A., i, 486. 
formation and reduction of acetalde- 
hyde in (NEuBERG and KErs; 
KostyrscuHeEy), A., i, 356. 
influence of glycerol on (Ross), A., 
i, 107. 


See under | 
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Fermentation, alcoholic, of sugar, action 
of certain acids on (OPppEn- 
HEIMER), A., i, 858; (NEUBERG 
and Czapsk!), A., i, 359. 

formation of lactic acid in (OPPEN- 
HEIMER), A., i, 359. 
in higher plants (MINENKOV), A.,, i, 
361. 
lactic, action of magnesium salts on 
(Ricuet), A., i, 1041. 
yeast (HAcGLUND), A., i, 
(Wo.FF), A., ii, 387. 
Ferric salts. See under Iron. 
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Ferricarbamide persulphate (BARBIERI), 


-» 1, 784. 

Ferripyrophosphoric acid, sodium salts 
(ROSENHEIM and  TRIANTAPHYL- 
LIDEs), A., ii, 463. 

Ferrochrome, analysis of (SCHILLING), 
A., ii, 584. 

Ferrocyanides, compounds of mer uric 
cyanide and (StrOMHOLM), A., i, 
508. 

estimation of, volumetrically (CAmp- 
BELL), A., ii, 594. 

Ferrous salts. See under Iron. 

Ferrovanadium, analysis of (HEINZEL- 
MANN), A., ii, 378. 

estimation of manganese in (CLARK), 
A., ii, 378. 

Fibre, crude, estimation of (FANTO and 
Nrko.itscn), A., ii, 186. 

Fibrin (Bosworrs), A., i, 94. 
indole content of digestion products 

of (v. MoraczEwsk]), A., i, 1017. 

Fibrinolysins (FLEIsHER and Logs), 
A., i, 737. 

Fibroin, nitration of (JoHNson, HILL, 
and O'Hara), A., i, 1017. 

Filter for flue gases (GAUTIER), A., ii, 

699. 
suction (TAKAMINE), A., ii, 571. 

Filter wesher, automatic (PIcKEL), A., 
ii, 550. 

Filtration apparatus (IRVINE), A., ii, 


Firefly, photogenic substance in the 
(HARVEY), A., i, 100. 

Fir-wood, carbohydrates of (HAGGLAND), 
A., i, 1087. 

Fisetin, synthesis of (v. 
Pou), A., i, 154. 

Fish, respiration of (GARDNER 

LEETHAM), A., i, 67. 
eggs of. See Eggs. 
fat of (PotimAnT1), A., i, 621. 
teleostean, eosinophile cells of (DruRyY), 
A., i, 742. 

Flame, Bunsen, combustion in the 
(UBBELOHDE and Dommer), A., ii, 
559. 

Flames (Rets), A., ii, 257. 


AuwErs and 


and 
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Flames, electrical conduction in 
(THremMe), A., ii, 410. 
reactions in (BANCROFT and WEISER), 
A., ii, 2, 299. 
hydrocarbon (BuBNov), A., ii, 257. 
Flavone (2-phenyl-y-benzopyrone), occur- 
rence of, as the farina of Primula 
(MitiEer), T., 872; A., i, 707. 
5:7:3':4':5’-pentahydroxy-, and _ its 
acetyl derivative (BARGELLINI and 
Mont1), A., i, 85. 

Fiavones, eo of (JACOBSON and 
GuosH), T., 424, 959, 1051; A., i, 
442, 831, 832. 

Flavone colouring matters, conversion 
of, into pyranol colouring matters 
(Watson, SEN, and Mepui), T., 
1477; A., i, 1069. 

Flavone group, addition of auxochromes 
in the (Perkin and Warson), T., 
198; A., i, 150. 

Florida earth, action of, on unsaturated 
compounds (Gurvitscn), A., i, 933. 
Flounders, body surface and metabolism 

of, during nutrition and during fasting 
(Moreu.is), A,, i, 101. 
Flour, properties and constituents of 
(THomson), A., ii, 27. 
bleached (HA.LEy), A., i, 45. 
estimation of sulphates in (ELspoy), 
A., ii, 366. 

Flowers, variation in the colours of 
(WILLSTATTER and MALLIson), A., i, 
289. 

Fluorenoneanil picrate (REDDELIEN), 
A., i, 261. 


Fluorescein, compounds of, with pyri- | 


dine and quinoline (Oppo), A., i, 445. 


Fluorescence, and absorption of light | 
Formalin 


(BALY), A., ii, 77, 714. 
Fluorine, influence of compounds of, on 
vegetation (GAUTIER), A., i, 110. 


in the animal organism (VAN Kamp- | 


EN), A., i, 194. 
Hydrofluoric acids, complex, prepara- 
tion of salts of (GEBRUDER SIEMENS 
& Co.), A., ii, 552. 
Fluorite-yttrofluorite group, minerals of 
the (Voer), A., ii, 356. 
Foods, physical chemistry of (Pavt), 
A., ii, 590. 
influence of, on growth (McCoLiuo ; 
Hart and McCoury), A., i, 39. 
detection of gelatinising agents, pasty 
materials and thickeners in (Cone- 
pon), A., ii, 711. 
detection and estimation of benzoic 


acid in (BAUMANN and GROSSFELD), | 


A., ii, 848. 

estimation of amino-acids in (GRIND- 
LEY, JOSEPH, and SLATER), A., ii, 
598. 
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Foods, estimation of amino-acids in, 
containing protein (NoLuAv), A., 
i, 932. 
infant’s, estimition of fat in (CHAp- 
MAN), A., ii, 707. 

Foodstuffs, water-solub!e nitrogen in 
(Hart and BenT.ey), A., i, 1090. 
Footeite, identity of, with connellite 

(Forp and Brap.ey), A., ii, 569. 

Formaldehyde, action of, on alcohols, in 

presence of sulphuric acid (Burac- 
ZEWSKI and MArTEJKo), A., ii, 654. 

compounds of amino acids and, and 
their value in nutrition (Azz), A., 
i, 857. 

action of, with ammonia and amines 
(KnuDSEN), A., i, 220. 

action of, on phenols in sulphuric 
acid (BURACZzEWsKI!), A., i, 674. 

and acids, action of, on sodium thio- 
sulphate (VANINO and SCHINNER), 
A., i, 371. 

metallic salts of 
Hauck), A., i, 772. 

phytochemical reduction of (NEUBERG 
and WELpDe), A., i, 355. 

behaviour of, in the organism (SaL- 
KOwSKI), A., i, 1078. 

micro-titration with (CLEMENTI), A., 
i, 1025. 

detection of (SALKOwsKI), A., ii, 190. 

estimation of (Stéwe), A., ii, 383. 

and methyl alcohol, estimation of 
(LocKEMANN and CroneEr}, A., ii, 
190. 


(FRANZEN and 


| Formaldehyde-sulphurous acid, prepara- 


tion of salts of, with aluminium oxide 
(CHEMISCHE FABRIK VON HEYDEN), 
A., i, 1050. 
pastilles, 
(Sriwe), A., ii, 383 
Formamide, freezing-point diagrams of 
mixtures of, with water and aliphatic 
acids (ENGLISH and TuRNER), T., 
774; A., ii, 525. 
action of, on nitrocamphor (Lowry 
an! Srreve), T., 1038; A., i, 825. 
Formic acid, preparation of (HAAKH), 
A., i, 645. 
kinetics of the formation of (BREDIG), 
A., i, 211; (BRancn), A., ii, 742. 
viscosities of binary mixtures of acetic 
acid, water and (Davis and Jongs), 
A., ii, 423. 
and chlorates, oxilation by means of 
(HorMANN and ScuvuMPELt), A., ii, 
438. 
basic copper salts (Fow.Es), T., 1281; 
A., i, 937. 
sodium salt, rate of reduction of mer- 
curic chloride by (LinHArt), A., ii, 
91. 


constituents of 
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Formic acid, estimation of, in presence of | Fungosterols (Ikrcucni), A., i, 240. 


acetic acid (LAUFFMANN), A., ii, 706. 
estimation of, and its separation from 
acetic acid (HrusER), A., ii, 187. 
estimation of, in ketchup (PETERs and 
Howanrp), A., ii, 111. 
Formic acid, chloro-, preparation of esters 
of (HocusTEeTTER), A., i, 768. 
Formose, synthesis of (LoEw), A., i, 867. 
Formyldeoxybenzoins, desmotropic, 
action of, with ozone (SCHEIBER and 
Hoprer), A., i, 267. 
1-Formy]-2:5-dimethylpyrrole 
ANDRI), A., i, 988. 
Formylphenylacetic acid, ethyl ester, 
isomerism of (MICHAEL), A., i, 241. 
Forsterite, equilibrium of, with anorthite 
and silica (ANDERSEN), A., ii, 361. 
Fowls, physiology of reproduction in 
(PEARL and SurFaceg), A., i, 620. 
Frangula-emodin, methylanthracene 
from (KRrasovsk1), A., i, 420. 
Freezing point, depression of (VILDE and 
OGORODSK]!), A., ii, 512. 
for dilute solutions (ADAMs), A., ii, 
222. 
Freezing-point determinations of dilute 
solutions (DEKHUYZEN), A., ii, 44. 


(ALESs- 


of mixtures of formamide with water | 
and aliphatic acids (ENGLISH and | 


TuRNER), T., 774; A., ii, 525. 


Freezing-point solubility law (WAsH- 
BURN and Reap), A., ii, 738. 
Frogs, cedema in (Moore), A., i, 626. 


eggs of. See Eggs. 
muscle of. See Muscle. 
skin of, absorption of water through 
(McCLENDon), A., i, 101. 
d-Fructose. See Laevulose. 


Fruits, fleshy, localisation of acids and 


sugars in (Demoussy), A., i, 1083. 
Fucic acid (Kyi), A., i, 932. 
epiFucose (VoroceK and CERVENY), 

A., i, 503 


Fumarie acid, action of radium rays on | 


aqueous solutions of (KAILAN), A., i, 
212. 
Fumaryldibenzanilide (Mum, HEsszE, 
and VoLquartz), A., i, 245. 
Fundulus, osmotic pressure of the body- 
juice of (Lore and WASTENEYs), A., 
i, 742. 
toxicity and antagonistic action of 
anions and cations on (Logs), A., 
i, 353. 
eggs of. See Eggs. 
Fungi, decomposition of 
(WEHMER), A., i, 197. 
higher, chemistry of (ZELLNER), A.,, i, 
086. 


wood by 


lower, soluble 
(Dox), A., i, 108. 


| Furyl isoamyl, 


| Gallic 


Galloylglycine. 


Garnet 


polysaccharides of | 


Furfuraldehyde, formation of, from the 
action of steam on wood (HEUSEk), 
A., i, 573. 

Furnace, electric. See Electric. 

isobutyl, ethyl, and 

n-propyl ketones, and their semi- 
carbazones (ASAHINA and Muray- 


AMA), A., i, 430. 


G. 


Gadolinium, spectrum of (PAULSON), A., 


ii, 119. 

Gahnite in pegmatite in 
(EskoLA), A., li, 357. 

Galactose penta-acetate (Hupson), A., 
i, 651; (Hupson and PARKER), A., 
i, 652. 

Galbanum oil, constituents of (SEMMLER 
and Jonas), A., i, 63. 

Galena, velocity of solution of, in sulph- 
uric acid (ROSENKRANZER), A., ii, 
437. 

Gallaldehyde trimethyl ether, condensa- 
tions with (MAUTHNER and Szény1), 
A., i, 964. 

acid § (3:4:5-trihydroxybenzoic 

acid), colour reaction of (MORNER), 
A., ii, 188. 

di-bromo-, -chloro-, and -iodo-, basic 
bismuth salts (Lami), A., i, 80. 

Gallocarboxylic acid, bismuth salt 
(FARBENFABRIKEN vor. F, BAYER 
& Co.), A., i, 18. 

See Acetic acid, 3:4:5- 

trihydroxyamino-, benzoyl] derivative. 


Finland 


| Gallstones, formation of (KisTer and 


REIHLING), A., i, 831. 
Garnet from the Lake District (GREEN), 
A., ii, 787. 
constituents of (LAcroix), A., ii, 274. 
group, physical properties of 
minerals of the (Forn), A., ii, 570. 
Gas, distribution of the molecules of a 
(BertHoup), A., ii, 9. 
electrolytic, ignition of mixtures of 
argon and (Crorts), T., 290; 
A., ii, 252. 
ignition of mixtures of carbon di- 
oxide and (Crorts), T., 306; 
A., ii, 253. 
illuminating, arrangement for cutting 
off the supply of (GoLpscuM1D7), 
A., ii, 333. 
apparatus for estimation of sulphur 
in (WEAVER and Epwarps), A., 
ii, 648. 
natural, occurrence and composition of 
(NrEpERsTAD?), A., ii, 342. 
constituents of a (BURRELL and SEI- 
BERT), A., ii, 100. 
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Gas, mixed coal and water, separation 
of the illuminants in (BURRELL and 
ROBERTSON), A., ii, 109. 

Gas-absorption apparatus (MAUGUIN), 
A., ii, 550. 

Gas analysis, specific absorption of re- 

agents in (ANDERSON), A., ii, 647. 
pipette for (Wermpr), A., ii, 364. 

Gas generator (KLEINE), A., ii, 763. 

Gasometer-aspirator (GAUTIER), A., ii, 
789. 

Gas reactions, theory of (Léwy), A., ii, 
158. 

Gas-valve, greaseless 
Prikss), A., ii, 339. 

Gas-washing apparatus with filter 

(WEAVER and Epwarrs), A., ii, 
549. 

for poisonous gases (HINDEN), A., ii, 
251. 

Gases, natural, from different sands in 
the same field (BurRELL and 
OBERFELL), A., ii, 472. 

conditions of formation of (Bur- 
RELL), A., ii, 355. 

ideal refractivities of (JONES 
PARTINGTON), A., ii, 33. 

optical activity of (Born), A., ii, 659. 

liquefied, magnetic rotation of (CHAU- 
DIER), A., ii, 122. 

passage of cathode 
(MAYER), A., ii, 201. 

electric discharge in (Sacus), A., ii, 
735. 

ionisation of (SALLEs), A., ii, 133; 
(McLENNAN aud TRELEAVEN), A., 
ii, 664. 

conductivity and viscosity of, at very 
low pressures (V. SMOLUCHOWSKI), 
(= S s 

conduction of heat in (IsNARDI), A., 
ii, 738. 

specific heat of (ScHOLER; LxEpvc), 
A., ii, 220. 

evolved by explosives, co-volume of 
(BerruEcot), A., ii, 676. 

absorption of, by copper (STAHL), 
A,, ii, 53. 

natural, absorption of gasolene from, 
by fuming sulphuric acid (ANDER- 
SON and ENGELDER), A., i, 53. 

equilibria in (ScHEFFER), A., ii, 46. 

kinetic theory of (Surron), A., ii, 14. 

equation of condition of (SAckUx), 
A., ii, 242. 

reactions occurring when a filament 
is heated in (LANGMUIR), A., ii, 467. 

electrical ignition of mixtures of 
(THorNToN), A., ii, 734. 

ignition of, by adiabatic compression 
(Crorts), T., 290, 306; A., ii, 252, 
253. 


(Stock and 


and 


rays through 


| 


| 
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Gases, combustion of, at high pressures 
(Bonz, Davies, Gray, HENSTOCK, 
and Dawson), A., ii, 684. 

inflammable, velocity of ignition in 
mixtures of, and air (HorsAss), A., 
ii, 559. 

apparatus for study of reactions be- 
tween liquids and (Rep), A., ii, 
763. 

diffusion of, through human lungs 
(Kroeu), A., i, 471. 

analysis of, after passage of the electric 
discharge (EGERTON), A., ii, 132. 

flue, analysis of (GAUTIER), A., ii, 699. 

industrial, collection and analysis of 
(GAUTIER), A., ii, 789. 

poisonous, apparatus for testing pre- 
ventives against (KOHN-ABREST), 
A., ii, 765. 

combustible, detection and estimation 
of, in mineral waters (HAUSER), 
A., ii, 26. 

estimation of hydrogen in (BossHARD 
and FiscH.t), A., ii, 788. 

separation of, by fractional distillation 
(BuRRELL and Ropertson), A,, ii, 
288. 

Gasolene, inflammability of mixtures of 
air and (BURRELL and Boyp), A., 
ii, 432. 

absorption of, from natural gases by 
fuming sulphuric acid (ANDERSON 
and ENGELDER), A., i, 53. 

vapour, estimation of, in atmospheric 

air (BuRRELL and Roserrson), A., ii, 

184. 

Gastric contractions, due to hunger, 
chemical control of (LuCKHARDT 
and CARLson), A., i, 37. 

juice, acidity of (McCLENDoy), A., i, 
915; (MENTEN), A., i, 1024. 
human, secretion of (CARLSON), A., 
i, 341; (Cartson, HaGErR, and 
Roeers), A., i, 914. 
estimation of trypsin in (SPENCER), 
A,, i, 613. 
Gastrin, distribution of, in the body 
(Kreerom and Kocn), A., i, 190, 614. 
Gastro-intestinal studies (SPENCER), A., 
i, 613; (Fosrer and Hawk), A., i, 
617. 
Gelatin, properties of 
(ARIsz), A., ii, 752. 
precipitation of, by alkaloidal reagents 
(HaAnzuik), A., i, 91. 
detection of, in foods (Conepon), A., 
ii, 711. 

Gels, velocity of formation, solution and 
swelling of (TRAUBE and KOHLER), 
A., ii, 154. 

action of nuclei in (LIESEGANG), A., 
ii, 323 


solutions of 
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Geneserethole, and its salts and deriva- 


tives (PoLOoNovsKI and Nirzpens), 
A., i, 892. 
Geneserine, and its derivatives (PoLoN- 
OVSKI and NirzBere), A., i, 892. 


action of sulphur dioxide on (PoLon- | 


OvsKI and Nirzpers), A., i, 987. 


Geneseroline, and its salts (POLONOVSKI | 


and Nirzpere), A., i, 892. 

Genistic acid, synthesis of depsides of 
(MaAvuTHNER), A., i, 140. 

Gentiobiose (ZempLEéN), A., i, 119. 


Geranyl chloride, production of (DuPont | 


and LABAUNg), A., i, 825. 

Germination, influence of potassium and 
sodium chlorides and nitrates on 
(Micneets), A., i, 110. 

Ginseng, Korean, constituents of (Konno 
and TANAKA), A., i, 1087. 

Glands. See Pituitary body, Mammary, 
Salivary, Submaxillary, Thymus, and 
Thyroid glands. 

Glass, electrolysis of (SPERANsKI), A., 

ii, 216. 

solubility of, in water (v. WALTHER), 
A., ii, 634. 

coloured, of the Middle Ages (CueEs- 
NEAD), A., ii, 453. 

sodium ca'cium silicate, colouring of, 
with selenium, sulphur, and tellu- 
rium (FENAROLI), A., ii, 346. 

Glass-lacquer, chemically resistant 
(Fox), A., ii, 16. 

Glass wool, catalytic action of (v. Exts- 
SAFOV), A., ii, 681. 

Gliadin, hydrolysis of (OsBoRNE, VAN 
S.tyke, LEAVENWORTH, and VINo- 
GRAD), A., i, 1018. 

Globulin, estimation of, in 
(RoBertson), A., ii, 851. 

Glomerella rufomaculans, development 
of alkalinity in (REep and Grissom), 
A., i, 630. 


serum 


Gloriosa superba, cmstituents of (CLEW- | 
ER, GREEN, and Turin), T., 835; | 


A., i, 929. 


Gluco-m-hydroxycoumarin, and its tetra- | 


acetyl derivative (MAUTHNER), A., i, 
154. 


d-Glueonic acid, esters and lactones of | 


(Hepensurs), A., i, 76. 


Glucoprotocatechuic acid, and its tetra- | 


acetyl derivative, methyl ester 
(MAUTHNER). A., i, 155. 
Glucosamic acid, preparation of (PRING- 
SHEIM and RuscHMANN), A., i, 506. 
— of (PRINGSHEIM), A., i, 
83. 
d-Glucose. See Dextrose. 
a- and £8-Glucoses, stereochemistry of 
(IRvINE and SreeEre), T., 1230; A., 
ii, 661. 


| d-Glucosides of 


SUBJECTS 


Glucoseacetone, formation and prepara- 
tion of, and its derivatives (IRVINE 
and Macponatp), T., 1701. 

a-Glucosidase, influence of acetic acid on 
the properties of (BoUxQuELoT and 
Aupsry), A., i, 614. 

influence of sodium hydroxide on the 
properties of (BourQqueLoT and 
Ausry), A., i, 911. 

Glucosides in papilionaceous and scroful- 
arinaceous plants (Bou kQUELOT and 
FiIcHTENHOLZ), A., i, 631. 

purine, preparation of (FARBENFABRI- 
KEN Vor. F. BAyer & Co.), A., i, 
722. 

alcohols, biochemical 
synthesis of (BourQquELor), A., i, 
703. 

Glucosides. See also Cymarin. 

Glucosone, action of aseptic kidney 
tissue on (LEVENE and Meyer), A., 1, 
1029. 

Glutamic acid, preparation of, from 
molasses (ANDRLIK), A., i, 781. 

Gluten from wheat, colloidal behaviour 
of (Upson and CALvin), A., i, 601. 

Glycemia, influence of depancreatisation 
on, produced by injection of dextrose 
(KLEINER and MkLTzER), A., i, 193. 

Glyceraldehyde, colour reactions of 
(NevsBers), A., ii, 804. 

dl-Glyceraldehyde, physiological action 
of (WoopyaTr), A., i, 627. 

d- and l-Glyceraldehyde dimethylace- 
ta!s, and other derivatives (WoHL and 
MomBER), A., i, 216. 

Glyceric acid, cobalt and nickel salts 
(PicKERING), T., 942; A., ii, 637. 
Glycerol (glycerin; aBy-trihydroxypro- 

pane), solubility of gases in solutions 
of (v. HamMeE.), A., ii, 614. 

condensation of, with acetone and 
benzaldehyde(Irnvine, MACDONALD, 
and Sovurar), T., 337; A., i, 
209. 

glucosidification of (BouURQUELOT, 
Bripet, and Avusry), A., i, 703, 
829. 

a-methyl ether, preparation and re- 
actions of (IRVINE, MACDONALD, 
and Sourar), T., 345; A., i, 209. 

phenyl] ethers, bromo-derivatives ( BOE- 
SEKEN, EcGInkK, JAGERINK, KoreE- 
VAAR, Livrrer, Priester, and 
VAN ReesmaA), A., ii, 136. 

detection and estimation of free or 
combined (FRANgors and Bots- 
MENN), A., ii, 110. 

estimation of, in pharmaceutical pre- 
parations (Brices), A., ii, 110. 

estimation of, in wines (WOHACK), 
A., ii, 589. 


INDEX OF SUBJECTS. 


Glycerols, detection of (MANDEL and 
NevsBeErG), A., ii, 802. 


Glycerol halogenhydrins, preparation of | 


(Grin), A., i, 368. 
Glycerophosphates, estimation of glycerol 
and phosphorus in (FRANgoIs and 
30ISMENU), A., ii, 110. 
Glycerophosphoric acid, constitution of, 
the sodium salt and esters of (GRIM- 
BERT and BAILLy), A., i, 73, 371. 
a-Glycerophosphoric acid, synthesis of 
(BAILLY), A., i, 492 
Glyceryl trinitrate (nitroglycerin), iso- 
merism of (HiBBERT), A., i, 644. 
extraction of, from ballistite, and 
condensation of its vapours on 
nitrated cellulose (CHIARAVIGLIO 
and CorBINo), A., i, 384. 
Glycidic acid, optically active, potassium 
salts of (ABDERHALDEN and EIcH- 
WALD), A., i, 116. 


Glycine (glycocine; glycocoll; amino- 


acetic acid), absorption and elimin- 
ation of (CsonKA), A., i, 615. 
copper sulphate (VILLE), A., i, 943. 
reactions of (CHELLE), A., ii, 30. 
Glycocyamylglycine (CLEMENTI), A., i, 
77 


Glycogen, formation of, in the liver of 
the tortoise (RICHARDSON), A., i, 
1027. 

estimation of, in yeast (KULLBERG ; 
SALKOwWSKI), A., i, 355. 

Glycols, isomeric changes of (NEUBERG 

and REWALD), A., i, 935. 


physical properties of (DionNEAv), | 


4 1, 


action of sulphuric acid on (FRANKE | 


and LIEBEN), A., i, 490. 


and their nitrogenous derivatives, | 
production of acetaldehyde from | 
(NevBERG and REWALD), A., i, | 


214. 
di-secondary, preparation of (FARBEN- 


FABRIKEN VORM. F. BAYER & Co.), | 
| Granite from Madagascar, characteristics 


A, i, 367. 
symmetrical bitertiary (Bouver), A., 
i, 766. 
a-Glycols, intramolecular transposition 
in (Koopat), A., i, 693. 
ww-Glycols, formation of anhydrides of 
esters of, from aldehydes (SpArTn), 
A., i, 215. 
Glycollaldehyde, phytochemical reduc- 
tion of (NEUBERG and SCHWENKR), A., 
i, 1045. 
Glycolysis (MACLEAN and Werk), A., i, 
1023 ; (BrysEet and Los), A., ii, 247. 
Glycosuria. See Diabetes. 
Glyeuronolactone, dihydrazone from 
dimethylhydrazinodiphenylmethane 
(ZERNER and WA.LTucR), A., i, 651. 


CVIIL. ii. 
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Glycyl-4-8-aminoethylglyoxaline 


—- LA RocueE & Co.), A., i, 

9. 

cycloGlycylglycines, synthesis of (MAIL- 
LARD), A., i, 462. 

Glycyl-p-hydroxyphenylethylamine 
— LA RocuE & Co.), A., i, 

9. 

Glyoxalase, estimation of, in blood 
(Dup.Ey), A., i, 734. 

Glyoxylic acid, amide and ethyl ester, 
carbethoxyhydrazones of (MULLER), 
A., i, 511. 

Goat, passage of arachidic acid into the 
milk of (Bowgs), A., i, 1033. 

Gold, arc spectrum of (QUINCKE), A.,, ii, 

497. 
ultra-violet spark spectrum of (EDER), 
A., ii, 196. 
solvent for (Zappt), A., ii, 835. 
effect of hydrogen on the annealing of 
(PHELPS), A., ii, 59. 
colloidal (BASTIN), A., ii, 170. 
preparation of solutions of (HIEGE), 
A., ii, 268; (HARTWAGNER; 
Donav), A., ii, 352. 
pharmacodynamical action of (Bus- 
QuET), A., i, 351. 
Gold alloys with cadmium (SALDAv), 
A., ii, 353. 
with copper (KURNAKOV, SHEMTSCHU- 
SHNI, and ZASEDATELEV), A., ii, 
783. 
with manganese (PARRAVANO), A., ii, 
690. 
with silver and tellurium (PELLIN!), 
A., ii, 560. 
Gold, detection and _ separation of 
(Brownino), A., ii, 801. 
separation of platinum and, from other 
metals (CHRISTENSEN), A., ii, 287. 

Gold sols, diffusion and precipitation o 

(WESTGREN), A., ii, 152. 


| Goose, proteins in the sera of (THomp- 


son), A., i, 94. 


of (Lacrorx), A., ii, 475. 
Grape, colouring matter of (WILLsTAT- 
TER and ZOLLINGER), A., i, 285. 
Grasses, American, distribution of 
cyanogen in (ALSBERG and BLack), 
A., i, 929. 
Grignard’s reaction (STADNIKOV), A., i, 
372, 957. 
with nitroso-compounds (WIELAND 
and RosEgv), A., i, 797. 
Grignard reagents, action of aldehydes 
on (MARSHALL), T., 509; A., i, 
409. 
action of, on hydroxyketonic colouring- 
matters and their ethers (SIRKER), 
T., 1241; A., i, 965. 
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Growth, effect of mineral salts in diet 
on (McCo.ttum and Davis), A., i, 
916. 

influence of fats on (OsBORNE and 
MENDEL), A., i, 477; (McCoLLUM 
and Davis), A., i, 617. 

influence of foods on (McCoLuivo ; 
Hart and McCotium), A., i, 39. 

influence of intake of proteins on 
(McCo.Litum and Davis; OsBoRNE 
and MENDEL), A., i, 476. 

Growths resembling living organisms, 
produced in colloidal solutions (MooRE 
and Evans), A., ii, 528; (Moore), 
A., ii, 529. 

Guaiacol and a-naphthylamine, equili- 
brium of (PuscHIN and Mazaro- 
vitscH), A., ii, 432. 

4- and 5-nitro- (CARDWELL and 
Rostnson), T., 255; A., i, 134. 
Guaiacols, nitro- (CARDWELL and 

Roprnson), A., i, 134. 

Guanazole, physiological action of, and 
its derivatives (ZANDA), A., i, 748. 

Guanidine, constitution and metallic 


derivatives of (KRALL), T., 1396; | 


A., i, 946. 
and its derivatives, 
tetany by injection of (PATON, 
FinpLay, and Burns), A., i, 481. 
Guanidine, diamino-, derivatives of 
(GAITER), A., i, 655. 
Guinea-fowl, proteins in the sera of 
(Brices), A., i, 95. 

Gynocardic acid, structure of, and its 
copper salt and methyl 
(OsTROMISSLENSKI and BERGMAN), 
A., i, 646. 

copper salt, use of, as a therapeutic 
in tuberculosis and leprosy (OsTRo- 
MISSLENSKI and Petrov), A., i, 748. 
Gypsum, dehydration of (GRENGG), 
A., ii, 450. 


H. 


Hematin, preparation of, and its com- | 


pounds (Menzigs), A., i, 67. 
affinities of (MENzrEs), A., i, 1017. 


Hematoporphyrin (Kisrer and Baver), 


A., i, 853 
Hemochromatosis. 
bronzed. 
Hemocyanin (Pai.irri), A., i, 714. 
Hem 
(KoserT and Davin), A., i, 732. 
spectroscopic investigation of reduction 
of (HARRIS and CREIGHTON), A., i, 
471. 
reduced, isoelectric point of (MI- 
CHAELIS and Bren), A., ii, 216. 


See Diabetes, 


production of | 


| Hastingsite from Almunge, 


ester 


lobin, metallic derivatives of | 
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Heemolysis (Kiscu), A., i, 96. 
influence of  salt-concentration ori 
(Tortey), A., i, 186. 
absorption of iron after (Murr and 
Dunn), A., i, 1027. 
Hemopyrrole (PILory, 
DorMANN), A., i, 451. 


Stock, and 


| Halogens, reactivity of, in organic com- 


pounds (SENTER and Woop), T., 
1070; A., ii, 624. 
action of, on mercuric 
(CHATEAU), A., ii, 459. 
detection of, in organic compounds 
(Kunz-Krausk), A., ii, 838. 
detection and estimation of, in organic 
compounds (VAUBEL), A., ii, 364. 
electrolytic estimation of (REEDy), 
A., ii, 790. 

Halogen acids, combination of proteins 
with (Lone and Hutt), A., i, 
725. 

Halogen organic compounds, catalytic 
reduction of (BorscHE and HErm- 
BURGER), A., i, 640. 


su] phate 


| Haloids, estimation of small quantities 


of, volumetrically (McLEAN and VAN 
S.tyKe), A., ii, 479. 
‘*Hammer-stones,” analysis of (HIk!), 
A.,, ii, 358. 
Sweden 
(QUENSEL), A., ii, 642. 


| Hauerite, action of, on silver and copper 


(QUERCIGH), A., ii, 449. 
analysis of (BEUTELL and MATZzKE), 
A., ii, 356. 

Heart, respiratory exchanges of the, in 
diabetes (STARLING and Evans), 
By 4; F2. 

effect of adrenaline on the beat of 
(MEEK and Eyster), A., i, 738. 

action of carbon dioxide and adrenaline 
on the (PATTERSON), A., i, 98. 

effect of organ extracts on the (Bure! 
and v. TRACZEWSKI), A., i, 342. 

action of oxalates, citrates, and tar- 
trates on the (SALANT and HEcn7), 
A., i, 99. 

frog’s, action of metallic ions on the 
(SaKAl), A., i, 477. 

perfused, effect of alkalis, calcium 
salts, and sodium chloride on the 
(BurRIDGE), A., i, 189. 

mammalian, gaseous metabolism of 
(Evans and Marsvoka), A., i, 
738. 

Heat, conduction of, in gases (IsNARDI), 

A., ii, 738 

atomic, relation between the photo- 
electric constant and (SuTroy), 
A., ii, 413. 

specific, measurement of (EWALD), 
A., ii, 220. 
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Heat, specific, at low temperatures 

(KEeEsom and Onngs), A., ii, 83. 

of alkali haloids (BrénsTep), A., ii, 
221. 

of gases (SCHOOLER), A., ii, 220. 

of mixtures of gases (LEDUC), A., 
ii, 220. 

of liquids (Scnuuzz), A., ii, 221. 


and their vapours (PAGLIANI), | 


A., ii, 9 
Heat of combustion, 
(Ror), A., ii, 145. 
of aromatic hydrocarbons (RICHARDS 
and Barry), A., ii, 421. 
of aromatic hydrocarbons and their 
hydrogenised derivatives (RorH and 
v. AuweERs), A., ii, 146. 
of volatile substances (Rora and 
WALLAsca), A., ii, 146. 
Heat of dilution of concentrated solu- 
tions (TucKER), A., ii, 674. 
Heat of formation, 


calculation of 


ii, 315. 


Heat of formation and of hydration of | 


metallic oxides (Mrxrer), A., ii, 517. 
Heat of fusion (GuzMAN CARRANCIO), 
A,, ii, 11, 43. 
Heat of saturation of alkali 
(Couson), A., ii, 823. 
Heat of solution (LEVALT-EzErsk1), A., 
ii, 228. 
in mixed solvents (TANATAR), A., ii, 
742. 


salts 


Heat of vaporisation of liquids (Part- 
INGTON), A., ii, 225. 
latent (SurToNn), A., ii, 224. 
Hedera helix, constituents of the leaves 
of (VAN DER Haak), A., i, 432. 


Helianthins, and their derivatives 
(Hantzscu), A., i, 322. 
Helichrysum saxatile, essential oil of 
(FRANCESCONI and SERNAGIOTTO), A., 
i, 24 
Helium, production of, by radioactive 
substances (DEBIERNE), A., ii, 132, 
725, 726. 
spectrum of (EvAns), A., ii, 
(RigcKke), A., ii, 605. 
band spectrum of (Fow er), A., ii, 
118 ; (NicHOoLson), A., ii, 498. 
univalent, spectrum of (Kocn), A., ii, 
713. 
isothermals of (HoLBORN 
Scuutrze), A., ii, 743. 
liquid, experiments with (ONNEs and 
Houst), A., ii, 43. 
Helium atom, structure of (HARKINS 
and Witson), A., ii, 544. 
Hemicellulase (Davis), A., i, 184. 
Hemimellitic acid, hydrazine dihydrogen 
salt (CuRTIUs and ScumitTz), A.,i, 173. 


a7; 


and 


_a@- and B-Heptacyclenes, 


relation of, to | 
molecular complexity (MELLOR), A., 
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Hemimellitoylhydrazi-anilide, -azoimide, 
and -hydrazide, and their derivatives 
(Curtrius and Scumitz), A., i, 173. 


| Hemlock. See Cicuta. 
Hen, proteins in the sera of (THoMPsoN), 


A., i, 94; (Brices), A., i, 95. 
eggs of. See Eggs. 

Heneicosoic acid, and its derivatives, 
and a-bromo-, and a-hydroxy- (LE 
Sueur and WirTaers), T., 736; A., 
i, 769. 

and their 

derivatives (DzrEwONsKI and Pa- 
SCHALSK1), A., i, 229. 

Heptaldehyde-55-diphenylsemicarbazone 
(Toscut and ANGIOLANI), A., i, 554. 

Heptamethyl sucrose (HAworrtn),T.,12. 

Heptane-ay-diol, synthesis of (Dion- 
NEAU), A., i, 491. 

Heptane-85(-trione,ye-dichloro- (DATTA 
and GuprA), A., i, 118. 

Heptan-5-one,  A-ye(-tetrachloro-f¢-di- 
hydroxy- (Datra and Gupta), A., i, 
118. 

Heptapinene (Losanitscn), A., i, 861. 

Hermann’s phenomenon (WALPOLE), A., 
ii, 41. 


| Hernandia peltata, constituents of oils 


from (SCHIMMEL & Co.), A., i, 827. 
Heroine. See Diacetoxymorphine. 
Heterocyclic compounds, formation of 

(Sen-Gupra), T., 1347; A., i, 993. 
Heteropoly-acids (RosENHEIM and 

TRAUBE), A., ii, 266; (RoSENHEIM 

and ScuweEr), A., ii, 468. 

Hevea brasiliensis, acetaldehyde and 
hydrocyanic acid in the latex of 
(Kerposcn), A., i, 759. 

Hewettite (HILLEBRAND, MERWIN, and 
Wrieat), A., ii, 271. 

a- and £8-Hexa-acetoxycyclohexanes 
(GRIFFIN and Netson), A., i, 676. 
a- and 8-Hexa-amylose, and their salts 
(PRINGSHEIM and EIsstEr), A., i, 383. 
A‘ée-Hexadiene-Se-dicarboxylic acid, 

and its silver salt (SIMONSEN), T., 790 ; 

A., i, 772. 
Hexaethoxysilicoethane, action of alkalis 

and water on (MARTIN), T., 1043 ; 

A., i, 788. 
Hexahydroiso-a-camphorene (SEMMLER 

and Jonas), A., i, 64. 
Hexahydrodeoxycinchonine, and its 

derivatives (FREUND and BREDEN- 

BERG), A., i, 160. 
Hexahydro-y-ionone, and its derivatives 

(IsHizaKA), A., i, 425. 
Hexahydrocycloisoprenemyrcene (SEMM- 

LER and JONAS), A., i, 64. 
trans-Hexahydrophenylene-1:4-dicar- 

bamic acid, ethyl ester (CuRTIUs and 

STANGASSINGER), A., i, 126. 
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Hexahydro-2-quinolone, 3-cyano- (SEN- 
Gupta), T., 1354; A., i, 993. 
2:3:5:6:7:8-Hexahydro-2-quinolone, and 
its 8-carboxylic acid (S—N-GupTA), 
T., 1857; A., i, 994. 
trans-Hexahydroterephthaloyl-diazo- 
imide, -disemicarbazideand-hydrazide, 
and their derivatives (CurTIUS and 
STANGASSINGER), A., i, 126. 
Hexamethoxychalkone. See 3:4:5-Tri- 
methoxyphenyl 3:4:5-trimethoxy- 
styryl ketone. 
Hexamethylbenzene, absorption spectra 
of (Purvis), T., 507 ; A., ii, 300. 
2:4:5:2’:4’:5’-Hexamethylbenzhydrol, 
and its acetyl derivative (WENzEL and 
Wostscn), A., i, 561. 
Hexamethylbenzophenoneoximes, /etra- 
nitro- (WENZEL and KuGEL ; WENZEL 
and Brapa), A., i, 514. 
Hexamethyleyc/obutane (LOSANITSCH), 
A., i, 861. 
2:4:5:2’:4’:5’-Hexamethyl-88-diphenyl- 
ethane, aaa-tribromo-,and pentabromo- 
(WENZEL and Brana), A., i, 515. 
2:4:5:2’:4’:5'-Hexamethyl-88-diphenyl- 
ethylene, aa-dibromo- (WENZEL and 
BrapaA), A., i, 515. 
2:4:5:2':4’:5’-Hexamethyldiphenyl- 
methane. See Di-~-cumylmethane. 
Hexamethylenetetramine (hexamethyl- 
eneamine ; urotropine), preparation of 
salts of (Rix), A., i, 6; (SCHMITZ), 
A.,i, 7; (VANINO ; SCHINNER), A., 
i, 385. 
quaternary salts of (Jacons and 
HEIDELBERGER), A., i, 662, 666, 
667, 673, 775, 779, 802, 819. 
diiodide, preparation of (Rrx), A., i, 
121. 
mercurihaloids of (CALZOLARI and 
TAGLIAVINI), A., i, 774. 
compound of the w-methylsulphonate 
of p-aminophenyl salicylate with 
(ABELIN, BURGI, and PERELSTEIN), 
A., i, 815. 
antiseptic action of compounds of 
(Borutrav), A., i, 749. 
detection of, in urine (Gross ; Scuv- 
MACHER), A., ii, 599. 
estimation of (StUweE), A., ii, 383. 
Hexamethylpyrrindoquinone (PILory, 
WILKE, and BLOmeEr), A., i, 176. 
Hexane, equilibrium of anthraquinone 
and (Prins), A., ii, 244. 
ozonide of (HARRIES and Servz), A., 
i, 966. 
cycloHexane, heat of combustion of 
(Ricwarps and Barry), A., ii, 421. 
action of anhydrous aluminium 
chloride and trioxymethylene on 
(NastscKov and Gurry), A., i, 227. 
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cycloHexane, physiological action of 
derivatives of (Frutppi), A., i, 748. 
cycloHexane, j/exachloro-, absorption 
spectra of (Purvis), T., 506; A., ii, 
300. 
trans-cyclo-Hexane, 1:4-diamino-, and 
its derivatives (CuRTIUS and STANGAs- 
SINGER), A., i, 127. 
cycloHexane series, molecular transposi- 
tion in the (TIFFENFAU), A., i, 12. 
cycloHexane-1:1-diacetic acid, a-bromo- 
a’-hydroxy-, aa’-dibromo-, a-hydroxy-, 
aa’-dihydroxy-, and their derivatives 
(Bres.ey, INGOLD, and THorve), T., 
1093 ; A., i, 816. 
cycloHexane-1:3-diones (dihydroresorci- 
nols), and their reduction (UsPEN- 
SKI), A., i, 675. 
substituted, reduction of (CROssSLEY 
and RENovrF), T., 602; A., i, 526. 
cycloHexane-spiro-cyc/opentanone (BEEs- 
LEY, INGOLD, and THORPE), T., 1104; 
A, i, 817. 
cycloHexane-spiro-cyclopropane-1:2-di- 
carboxylic acids, and their derivatives 
(BreEsLey, INGoLD, and Tuorps), T., 
1096; A., i, 817. 
cycloHexane-spiro-cyclopropanol-2:3-di- 
carboxylic acid, and its derivatives 
(BEESLEY, INGOLD, and THorPE), ‘., 
1103 ; A., i, 817. 
cycloHexanetetra-ol, dichloro- (GRIFFIN 
and NEtson), A., i, 676. 
cycloHexanol, action of oxalic acid on 
(JuBRY), A., i, 522. 
a’-cycloHexan-l-olsuccinic acid, a-hy- 
droxy-, lactonic acid of, and its salts 
(BEESLEY, INGoLD, and Tuorps), T., 
1105; A., i, 817. 
cycloHexene, ozonides of (HARRIES and 
Serrz), A., i, 966. 
phosphorate (WILLSTATTER and Son- 
NENFELD), A., i, 327. 
4,-cycloHexeneacetic acid, preparation 
of, and its ethyl ester (BEESLEY, 
INGOLD, and THorPeE), T., 1099; A., 
i, 817. 
A«-Hexene-8¢-dicarboxylic acid, and 
its oxidation (Simonsen), T., 791; 
A., i, 772. 
cycloHexenephosphinic acid, and its lead 
salt (WILLSTATTER and SONNENFELD), 
A., i, 327. 
Hexoses, Walden 


rearrangement in 
(LEVENE aud LA Forge), A., 1, 
786. 
and their acids, detection of (MANDEL 
and Nevsere), A., ii, 802. 
Hexosamic acid (LEVENEand La Fores), 


A., i, 602. 
Hexylisoamylcarbinol. 
undecan-e-ol. 


See #-Methyl- 
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e-cycloHexy1-80-dimethyl]-e-isobutyl- 
nonane (HALsg), A., i, 874. 

sae 
(HaAtsB), A., i, 874 

y- <ycloHexyl-7¢- dimethylheptane 
(HAtsr), A 874. 

B-cycloHexyl- -B- dhnatigthmne 
(Hatse), A., i, 874. 

a 
(HAtse), A., i, 874. 

e-cycloHexyl- Bo- -dimethyl- €-propyl- 
nonane (HAtsgE), A., i, 874. 

a(-Hexylene glycol 
LIEBEN), A., i, 491. 

Hexylene oxide (FraNKE and LIEseEn), 

, i, 491. 

5-¢ -ycloHexy1- 5-ethylheptane 
A., i, 874. 

y-cycloHexy1-y-ethylhexane 
A., i, 874. 
y-cycloHexy1-y-ethylpentane 
A., i, 874. 


(HALSE), 
(HALSE), 


(HALSE), 


cycloHexylideneacetic acid, preparation 


of (BEESLEY, INGOLD, and THORPE), 
T., 1099 ; A., i, 817. 
B-c ycloHexyl- B- methylbutane (HALSE), 
A., i, 874. 
3-cycloHexyl-5-methylheptane (HALsE), 
A., i, 874. 
y-cycloHexyl-y-methylhexane (Hats), 
A., i, 874. 
B- and Lin pre gr and _y-methyl- 
pentanes (HALSE), A., i, 874. 
5-cycloHexy1-8-methyl- B- -propylheptane 
(Hause), A., i, 874. 
5-cycloHexyl- 3-propylheptane (HALsE), 
A., i, 874. 
isoHexylsuccinic acid. See (¢-Methyl- 
heptane-a8-dicarboxylic acid. 
8-isoHexyltetramethylene glycol. See 
n-Methyl-y-hydroxymethyloctane-a-ol. 
s-cycloHexyl.- -85(-trimethylheptane 
(Hause), A., i, 874. 
€- ye gt sce-trimethyinonane 
(Hause), A., i, 874 
Hippuric acid, synthesis of, in the 
organism (Raiziss and Dvusry), 
A., i, 744; (Cicconarp!), A., i, 
859. 
in nephritis (Krnessury and BELL), 
A., i, 104, 739. 
action of thiocyanates ‘with (JOHNSON, 
Hit, and Bar.ey), A., i, 1000. 
estimation of, in blood and tissues 
(Kinespury), A., ii, 596. 
Hirudin, immunisation against the effect 
of (VERA and Logs), A., i, 37. 
Histidine (KosseL and EpLBACHER), A., 
i, 295 
diazo-reaction of (ToTAN!), A., ii, 807. 
detection of, colorimetrically (PauLy), 
A., i, 917. 


| Histidinebisazobenzenearsinic 


| Homopiperonyl 


(FRANKE and | 
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acid 
(PAauLy), A., i, 725. 

Hollyhock, colouring matter of (WILL- 
srATTER and Martin), A., i, 287. 


| Holmquistite from Utd, Sweden (Osann), 


A., li, 645. 
8-Homonataloin, resolution of (LEGER), 
A., i, 890. 
reaction of 
i, 233. 
and R. 


alcohol, 
(Rosrnson), T., 267; A., 

chloride, 6-nitro- (G. M. 
Roginson), T., 1758. 


Homovanillin, and its derivatives 


(HarRRIEs and HAARMANN), A., i, 133; 
(HARRIES), A., 
Homoveratryl 


i, 690. 
alcohol, reaction of 


(Roprnson), T., 267; A., i, 233. 


| 1-Homoveratry1l-5:6-dimethoxyindene, 


1-chloro-, and 1-hydroxy- (Pyman), 
Y’., 187; A., i, 164. 


| 1-Homoveratry1-1-dimethylamino-5:6- 


dimethoxyindene. See N-Methyl- 
pavinemethine. 

1-Homoveratry1-1:5:6-trimethoxyindene, 
and its oxidation products (PymMAN), 
T., 185; A., i, 163. 


| Honey, origin of proteins in (LANGER), 


A., i, 622. 
Hops, detection of resins in (ScHMIDT, 
WINGE, and JENSEN), A., ii, 495. 


| Horse, constituents of the fat of (KiI- 


MONT, MEISL, and MAyeEr), A., i, 643. 
Horse-serum, proteins of (HARTLEY), 
A., i, 735. 
Humic acid (Opn), A., i, 774. 
and its derivatives, formation of, from 
organic substances (BOTTOMLEY), 
A., i, 648. 


| Humus, constituents of (FiscueEr), A., i, 


217. 

Hydantoins (JoHNSON and HApLEy ; 
JOHNSON and Barres), A., i, 88; 
(JOHNSON and Scorr), A., i, 897, 
898; (JoHNSON and WRENSHALL), 
A., i, 999; (JoHNson, HILL, and 
BaiLEy), A., i, 1000; (JoHNsoN 
and Nicoet), A., i, 1006. 

thio-, synthesis of (Komartsv), A., i, 
167. 
Hydnoresinotannol benzoates, and their 
derivatives (ZELLNER), A., i, 1086. 


| Hydracrylic acid, ethyl ester, prepara- 


tion and hydrolysis of (DrusHEL), 
A., i, 54. 
Hydrastine, detection of, microchemi- 
cally (MAYRHOFER), A., ii, 601. 
estimation of (DAvip), A., ii, 601. 
Hydrastinine, preparation of derivatives 
of (MercE), A., i, 709. 
Hydrates, theory of (Gay), A., ii, 326. 
problem of formation of (Remy), A., 
ii, 310. 
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Hydrates, coefficients of expansion and 
stability of (Gay), A., ii, 82, 83. 

Hydrazidioxalic acid, and its salts and 
derivatives (Curtius and Hocn- 
SCHWENDER), A., i, 788. 


| a-Hydrindone, 


Hydrazidisuccinie acid, and its deriva- | 


tives (CURTIUS and MUCKERMANN), 
A., i, 873. 


Hydrazimethanedicarboxylic acid, ethyl] | 


ester (MULLER), A., i, 510 


Hydrazimethanetricarboxylic acid,ethy] | 


ester (MULLER), A., i, 510. 


Hydrazine, anhydrous (WELsn), A., ii, 
256. 


and its use as a solvent (WELSH 
and Broperson), A., ii, 337. 

derivatives (SCHLENK and WEICHSEL- 
FELDER), A., ii, 445. 

compounds of platinum and (Tscuvu- 
GAEV and GricorIgv), A., ii, 354. 

influence of, on carbohydrate metabol- 
ism (UNDERHILL and Hocay), A., 
i, 475. 

effect of injection of (UNDERHILL and 
MuRLIn), A., i, 1037. 

salts, decomposition of, by heat (Tur- 
RENTINE), A., ii, 444. 

dichlorate and diperchlorate (TURREN- 
TINE and Gi), A., ii, 445. 

hydrate, action of, on fats (FALCIOLA 
and MANNINO), A., i, 59. 

sulphate, electrochemical oxidation of 
(TURRENTINE and O In), A., ii, 
444, 


Hydrazines, action of p-nitroso-bases on | 


(FiscHER and JoHANNEs), A., i, 
907. 
aromatic (WIELAND and REVERDY), 
A., i, 851. 
ditertiary (WIELAND), 
Hydrazinedicarbamides 
Lovz), A., i, 317. 
5 ee ge (Buscn 
and Lorz), A., i, 318. 
Hydrazinedicarbothiomethylamide 
(Buscu and Lotz), A., i, 318. 
3-Hydrazino-3-methyl-3: :4- -dihydrobenz- 
oxazone (HELLER), A., i, 844. 
3-Hydrazino-3-phenyl-3:4-dihydrobenz- 
oxazone (HELLER), A., i, 844. 
Hydrazobenzene, action of, on organic 
acids and their anhydrides (Stmonv1), 
A., i, 459. 
Hydrazo- compounds, = decompo- 
sition of (WIELAND), A., i, 850. 
Hydrazoic acid. See Azoimide. 


A., i, 848. 


(Busco and 


Hydrazomethylthiazoline (Buscn and | 


Lorz), A., i, 318. 


ye autoxidation of (Buscu and 


Dietz), A., i, 307. 
4-Hydrazo- -1-phen 1-3-methylpyrazole 
(MicHAELIs and ScHAreEr), A., i, 314. 


| 


INDEX OF SUBJECTS. 


eo acid (Bov- 
GAULT), A., i, 17. 

oximino-, action of 
hydrochloric acid and formaldehyde 
on (STEINKOPF and BESsARITSCH), 


A., i, 413. 


| d-1-Hydrindone-2-benzyl-o-carboxylic 


acid, 2-chloro- (LEucHs and Lock), 
A., i, 694. 


| Hydrindone-2-carboxylic acid, and 3- 


imino-, ethyl esters (SCHEIBER and 
Hann), A., i, 249. 
Hydriodic acid. See under Iodine. 


| Hydriodocantharic acids (GADAMER), 


A., i, 432. 


iz ydroacridine, magnesium — 


Tf (TscHELINCEV and Tronovy), A., i, 

610. 

Hydroaromatic compounds (v. AUWERS 

and LANGE), A., i, 948. 

Hydrobenzene, polymeride of (Losay- 
ITscH), A., i, 861. 

alloHydro-de-1-benzyl-V-methyltetra- 
hydroberberine (FREUND, FLEISCHER, 

HERMINGHAUS, and WALBAUM), A., 

i, 987. 

Hydrobromocantharic acids, and their 

salts (GADAMER), A., i, 433. 

Hydrocarbon, C,H,,, from isopropyl] A8- 
butenyl ketone (WALLACH and 
GrOpPPEL), A., i, 498. 

CyoHys, from isopropyl A8&-butenyl 
ketone (WALLACH and GR6PPEL), 
A., i, 498. 

Cio H_o, from isopropyl n-butyl ketone 
(WALLACH and GRO6pPPEL), A., i, 
498, 

C,H, from ¢-chloro-8-methylundec- 
ane (VANIN), A., i, 935 

©,4H4¢, from polymerisation of ethylene 
(LosAnitTscH), A., i, 861. 

C,,H.», from carvone and magnesium 
benzyl chloride (RupE and Tomi), 
A., i, 569. 

C,;H,s, from the action of electric 
discharge on isopentane (LOsAN- 
ITscH), A., i, 861 

CyggHoog, from polymerisation of 
ethylene (LOSANITSCH), A., i, 861. 

Hydrocarbons, from coal tar oil (Picrer 
and Bouvier), A., i, 512. 

from pentaerythritol, structure of 
(Frurpov), A., i, 512. 

construction of the molecules of 
(CREHORE), A., ii, 760. 

electrolytic preparation of (ScHALL), 

™ * 

action of trioxymethylene on, in pres- 
ence of aluminium chloride (HusToN 
and Ewine), A., i, 952, 953; 
(FRANKFORTER and KOoOKATNUR), 
A., i, 953. 
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Hydrocarbons, acetylenic, preparation of 
halogen derivatives of (GRIGNARD 
and Courtor), A., i, 872. 

aromatic, heats of combustion of (RoTH 
and v. Auwers), A., ii, 146; 
(RicHARDsS and Barry), A., ii, 
421. 

hydrogenated aromatic, thermal de- 
composition of (Jones), T., 1582. 

hydroaromatic unsaturated (v. AUWERS 
and TrEPPMANN), A., i, 789. 

polycyclic, action of bromal, benzalde- 
hyde and chloral on, in presence of 
aluminium chloride (FRANKFORTER 
and KriTcHEvsky), A., i, 77. 

saturated bicyclic, characteristics of 
(NAMETK1N), A., i, 699. 

solid, detection and estimation of, in 
presence of fatty acids (VERONA- 
RrnatTI), A., ii, 26. 

chloro-derivatives of, action of metals 
on (Zappi), A., i, 114. 

preparation of hydroxyisopropyl deriv- 
atives of (FARBENFABRIKEN VORM. 
F. Bayer & Co.), A., i, 366. 

Hydrocellulose (HAvsER and HErRz- 

FELD), A., i, 941. 

Hydrochalkones. See Phenyl phenyl- 

ethyl ketones. 

Hydrochloric acid. See under Chlorine. 

8-Hydrochlorocaryophylliene _nitrosite 

(DEusSsEN, VIELITZ, and MEYER), A., 
i, 274. 


Hydro-de-N-ethyltetrahydroberberine 
(FrReUND, FLEISCHER, HERMINGHAUS, 
and WALBAUM), A., i, 985. 

A-and B-Hydro-de-NV-methyltetrahydro- 


berberines (FREUND, FLEISCHER, 
HERMINGHAUS, and WALBAUM), A., 
i, 984. 

Hydrogen, spectrum of (ALLEN), A., ii, 
33; (Evans), A., ii, 77; (Bonr), 
A., ii, 92; (VEGARD), A., ii, 439; 
(RIECKE), A., ii, 605. 

influence of an electric field on the 
spectrum of (Stark), A., ii, 498. 

photochemical reactions in mixtures of 
ozone and (WEIGERT and B6nm), 
A., ii, 812. 

ionisation of (HAtINEs), A., ii, 722; 
(SHEARER), A., ii, 723. 

mobility of ions in (TYNDALL), A., ii, 
814. 

dissociation of, into atoms (IsNARDI), 
A., ii, 738. 

dissociation and heat of formation of 
(LANGMUIR), A., ii, 249. 

ratio of specific heats for carbon di- 
oxide and (Crorts), T., 306; A., ii, 
253. 

ratio of the specific heats of nitrogen 
and (Crorts), T., 290; A., ii, 252. 
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Hydrogen, liquid, density, dispersion, 
and refractive index of (AuGUSTIN), 
A., ii, 117. 
adsorption of, by palladium (Hotr), 
A., ii, 88 ; (S1EVERTs), A., ii, 268. 
absorption of, in presence of platinum 
(EccERT), A., ii, 680. 
diffusion of, through fused quartz 
(Wtsrner), A., ii, 319. 
solubility of, in iron (Jurtscn), A., ii, 
56. 
velocity of reaction between chlorine 
and (MELANDER), A., ii, 622. 
and chlorine, effect of light and of 
Réntgen rays on a mixture of 
(LEBLANC and VoLMER), A., ii, 
205. 
union of, under the influence of 
a-particles (TAYLOR), A., ii, 80. 
reaction of sodamide with (MILEs), 
A., ii, 768. 
Hydrogen arsenide. 
hydride. 
peroxide, photochemical decomposition 
of (TIAN), A., ii, 828. 
method of increasing the stability 
of (Merck), A., ii, 553. 
catalysis of, by acids and alkalis 
(LEMOINE), A., ii, 626 
compounds of metallic salts with 
(KAzANECKI), A., ii, 334. 
enzymic decomposition of (WAENTIG 
and Secu), A., i, 325. 
detection of (RocA1), A., ii, 62. 
detection of, colorimetrically (Spiro), 
A., ii, 696. 
detection of, in milk (DARLINGTON), 
A., ii, 697. 
sulphide, vapour pressure of (MAASS 
and McInrosH), A., ii, 314. 
oxidation of, by bacteria (J ACOBSEN), 
A., ii, 553. 
Hydrogen, estimation of (BURRELL and 
OBERFELL), A., ii, 62. 
estimation of, in mixtures of gases 
(BossHArD and FiscH11), A., ii, 788. 
estimation of, in organic mercury 
compounds (ABELMANN), A., ii, 371. 
Hydrogen ion, water and alcohol, equili- 
brium in the system (GOLDSCHMIDT), 
A., ii, 214. 
measurement of concentration of 
(McCLeNDon), A., ii, 669. 

Hydrogen electrode. See Electrode. 

Hydrohydrastine, preparation of 
(Merck), A., i, 710. 

Hydrojuglones, isomerism of, and their 
derivatives (WILLSTATTER and 
WueEELER), A., i, 268. 

Hydrosols, coagulation of, by electrolytes 
(Hauser and Lewire), A., ii, 322; 
(FREUNDLICH), A., ii, 323. 


See Arsenic (tri- 
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Hydroxides, negative sols Da (FREUND- 
LicH and LEONHARDT), A., ii, 751. 
Hydroxy-acid, Cy2Hy.9n, and its silver 
salt, from magnesium and bromo- 
succinates (ZALKIND), A., i, 378. 

a-Hydroxy-acids, action of sodium hypo- 
chlorite on amides of (WEERMAN), 
A., i, 387. 

Hydroxy-aldehydes, aromatic, condens- 
ation of diketohydrindene with 
(Sastry and GuHosn), T., 1442; A., i, 
1067. 

Hydroxy-compounds, influence of con- 
figuration on the condensation of 
(IRVINE and STeEFLE), T., 1221; 
A., ii, 669. 

aromatic, preparation of (AKTIEN- 
GESELLSCHAFT FUR ANILIN-FaB- 
RIKATION), A., i, 13. 

Hydroxy-compounds, organic, elimin- 
ation of water from (Rrepet), A., i 
768. 

Hydroxylamine, heat of neutralisation 

of (E.tuLINGson), A., ii, 316. 
derivatives, cyclic (FRIEDLANDER), 
A., i, 298. 

Hydroxyl groups, pyridine as a solvent 
in the estimation of (ZEREWITINOV), 
A., ii, 381. 

Hydoxyl ions, measurement of the con- 
centration of (FRANCIS, GEAKE, and 
Rocue), T., 1651. 

Hydroxytriazoles, substituted, 
tion of (Oppo and FerRARI I), 
596. 

Hygrometer, new (RIMEAL 
HANNAR), A., ii, 102. 

Hyoscyamine, detection of, colorimetric- 
ally (WaAsicky), A., ii, 710. 

Hyperglycemia, production of (Hirscu), 
A., i, 744. 

produced by adrenaline and anesthesia 
(Bury), A., i, 193. 

caused by peptone (McGuican and 
Ross), A., i, 1038. 

influence of sodium carbonate on 
(KRAMER and Mur.iy), A., i, 624. 

Hypochlorites. See under Chlorine. 

Hypochlorite-carbon cell. See Cell. 
eo owe acids, and their salts 

KRABA?), A., 533. 


prepara- 
A., i, 


and 


Hyposulphurous acid and Hyposulph- 


ites. See under Sulphur. 


I, 


Ice, specific heat and heat of fusion of 
(Dickinson and Osporne), A., ii, 
412. 

spontaneous crystallisation of (Harr- 
MANN), A,, il, 442. 
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Idaein, and its salts (WILLSTATTER and 
MALLIson), A., i, 282. 

Ignition of gases + ae com pres- 
sion (CROFTs), 290, 306; A., ii, 
252, 253. 

of gaseous mixtures (THORNTON), A., ii, 
734. 

Imerinite (LAcrorx), A., ii, 475. 

—— acid, menthy]l ester (STADNI- 
Kov), A., i, 976. 

Imino- acids, stability of (SCHLEZINGER), 

A., i, 959. 

substituted, acyl 
(KuHARA and Svirsv), 
143. 

Iminodiacetonitrile, synthesis and de- 
rivatives of (BAILEY and SNYDER), 
A., i, 389. 

Iminodiphenylacetic acid, and its salts 
and derivatives (SCHLEZINGER), A.,, i, 
960. 

Immunity, action of lipoids in (THIELE 
and EMBLETON), A., i, 97. 

Indanediones. See Diketohydrindenes. 

Indanthren, 4:4’-diamino- (EcKERT and 
STEINER), A., i, 568. 

Indene derivatives, oscillation of the 
linking in (Covrrort), A., i, 392. 

Indenedicarboxylic acid, and its diethyl 
ester (BouGAULT), A., i, 17. 

Indiarubber. See Caoutchouc. 

Indican, preparation of (ScHWENK and 
JouLuss), A., i, 704. 

photochemical formation of indigotin 
from (NruUBERG and ScHWENK), 
A., i, 1004. 

detection and estimation of, colori- 
metrically (JOLLEs), A., i, 838. 

estimation of, in urine (JoLuEs), A., ii, 
593; (RHEIN), A., ii, 594. 
Indicators (WALPOLE), A., ii, 61. 
theory of (HANTzscn), A., i, 321. 
colloid chemistry of (Hanrzscn), A., ii, 
238. 

radiometric measurements of the 
ionisation constants of (SHAEFFER, 
Pauuvus, and Jongs), A., ii, 300; 
(PauLus, HuTcHinson, and JONES), 
A., ii, 502. 

Indigo, wild. See Baptisia tinctoria. 
Indigo colouring — containing 
sulphur (ALBERT), A., i, 595. 
leuco-derivatives of, and their etheri- 
fication (Tsc HILIKIN), A., i, 722. 

Indigotin, photochemical formation of, 
from indican (NEUBERG and 
ScHwENk), A., i, 1004. 

catalytic reduction of (BrocHeEr), A., i, 
173. 

chlcrohydroxy- and hydroxy-deriva- 
tives (FRIEDLANDER and SCHENCK), 
A., i, 594. 


derivatives of 
A., i, 
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Indirubin, synthesis of (ALBERT), A., i, 


595. 
Indole, synthesis of (GtuuD), A., i, 404. 
derivatives, spectra of (HOMER), A., i, 
1035. 
magnesium complexes of (TscHELIN- 
cEV and Tronov), A., i, 608. 
reactions of (MADELUNG and TENCER), 
A., i, 719. 
detection of (Baupiscn), A., i, 718. 
detection and estimation of (Lewis), 
A., ii, 192. 
Indones (DE Faz1), A., i, 1063. 
Indoxy] potassium sulphate (JoOLLEs and 
ScuwENk), A., i, 299. 
4*”’-Indoxyleymol, and its hydrochlor- 
ide (JoLLEs), A., i, 838. 


2-Indoxyl-3:1-hydroxythioindole, and its | 


benzoy! derivative (ALBERT), A., i, 596. 

6-Indoxyl-1-methy1-4-isopropyl-A}:*- 
cyclohexadien-3-one (JOLLEs), A., ii, 
593. 

Inertoid (Frirscn), A., ii, 832. 

Inositol (inosite), derivatives of (GRIFFIN 
and Nexson), A., i, 675. 

Insulators, liquid, electrical excitability 
and conductivity of (HoLDE), A., ii, 
209. 

Interferometer, applicability of, to 
analysis (ADAms), A., ii, 478. 

Intestine, reflex action from the, to the 
stomach (BRUNEMEIER and CARL- 
son), A., i, 99. 

effect of lead salts and nitrites on the 
movements of the (HIRSCHFELDER, 
Arnson, HoNpDE, MERKERT, and 
Sapiro), A., i, 747. 

influence of oil of chenopodium on 
contractions of (SALANT and Mir- 
CHELL), A., i, 1080. 

small, isolated, action of drugs on 
(Youne), A., i, 190. 

Invertase (invertin ; swcrase), action of, 
on the utilisation of sugars in the 
organism (LA FRANCA), A., i, 341. 

distribution of, in the sugar-beet 
(Coxin), A., i, 761. 

in yeast (MEISENHEIMER and SEm- 
PER), A., i, 358. 

Invert-sugar, preparation of standard 
solutions of (PELLET), A., ii, 845. 
Iodine, canal ray spectrum of (STarK 

aud Kinzer), A., ii, 202. 

action of light on the vapour of 
(PEALING), A., ii, 122. 

electrical dissociation of the vapour 
of (Kropp), A., ii, 677 ; (ScuM1p7), 
A., ii, 824. 

vapour pressure of (BAXTER 
Grosk), A., ii, 416. 

viscosity of the vapour of (RANKINE), 
A., ii, 147. 


and 
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Iodine, potassium iodide, and water 
equilibrium of (Jones and Harr 
MANN), A., ii, 90. 

purification of, by sublimation (KoEH 
LER), A., ii, 161. 

fusion of, with selenium, with sulphur, 
and with tellurium (WricuHr), T., 
1527. 

use of, as a dehydrating and con- 
densing agent (Hippert), A., i, 
640. 

compounds of, with organic substances 
(BARGER and Srar.ineo), T., 411. 

multivalent, derivatives of (MAScCAR- 
ELLI and MARTINELLI), A., i, 1010. 

in the thyroid gland (MARINg), A., i, 
478, 1030; (Warts; Lewis and 
Krauss), A., i, 1030. 

content of the thyroid, influence of 
diet on (HuNTER and Simpson), 
A., i, 192. 

in the foetal thyroid (FENGER), A., 
i, 620. 

presence of, in tuberculous tissues 
(Lewis and Krauss), A., i, 1030. 

Iodine perchlorate, iodate and sulphate 
(FicHTER, KAPPELER, KRUMMEN- 
ACHER, and HELFER), A., ii, 253. 

trichloride, ionisation of solutions of, 
in bromine (PLoTNIKOV and Rokor- 
JAN), A., ii, 508. 

Hydriodie acid (hydrogen iodide), di- 
electric constant of (SCHLUNDT 
and UNpERWooD), A., ii, 307. 

vapour pressure of (Maass and 
McInvosn), A., ii, 314. 

photochemical oxidation of (JIMENO 
Git), A., ii, 36. 

Iodides, detection of (GUARESCHI), 

A., ii, 167, 365. 

estimation of, in presence of brom- 
ides and chlorides (BARNEBEY), 
A., ii, 574. 

Iodates, velocity of formation of, from 
iodine and iodide (SKRABAL), A., 
ii, 533. 

Iodine detection and estimation :— 

detection of, in organic compounds 
(GuarescHl), A., ii, 573. 

detection of, in urine (LossER), A., ii, 
791. 

detection of, in urine and other 
physiological fluids (ScHUMACHER), 
A.,, ii, 838. 

estin-ation of (PAGNIELLO), A., ii, 
574. 

estimation of, in presence of bromine 
and chlorine (BEKK), A., ii, 478. 

estimation of, in presence of organic 
matter (Krauss), A., ii, 791. 

estimation of, in pharmaceutical pre- 
parations (LORMAND), A.. ii, 103. 
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Ton, new, in atmospheric air (PoLLock), | Iron, absorption of, from — after 


A., ii, 403 
Ions, condition of, in solution (Poma), 

A., ii, 210. 

hydration of, at infinite dilution 
(Smirn), A., ii, 319. 

mobilities of, at 0° (BHATTACHARYYA 
and Duar), A., ii, 736. 

mobilities of, in hydrogen (TYNDALL), 
A., ii, 814. 

Ionic conductivity of metallic cations 
(HEYDWEILLER), A., ii, 215. 

Ionic theory, Kahlenberg’s criticism of 
(BtomBerG), A., ii, 139. 

Ionisation of electrolytes (KENDALL), 

A., ii, 243 ; (BLOMBERG), A., ii, 737. 
and osmotic pressure of solutions of 
electrolytes (BaTEs), A., ii, 525. 

of gases (SALLEs), A., ii, 133. 
residual (McLENNAN and Tre- 
LEAVEN), A., ii, 664. 
velocity of. See Velocity. 

Ionisation constants of indicators, radio- 
metric measurements of (SHAEFFER, 
Pautus, and Jongs), A., ii, 300; 
(PauLus, Hurcninson, and Jonss), 
A., ii, 502. 

Ionium, extraction * from the Olary 

ores (RADCLIFF), A., ii, 665. 
life- ae of (Soppy and Hircutys), 
— %, 3 

Iridichiorides, organic (GuTBIER and 
OTTENSTEIN), A., i, 505. 

Iridium, ultra-violet spark spectrum of 

(Kart), A., ii, 497. 

chloride, compounds of organic bases 
with (GuTBIER and HOYERMANN), 
A., i, 585. 
Irido-oxalic acid, potassium salt, rota- 
tory dispersion of (BRuHAT), A., ii, 
658. 
Iron, electrolytic (GUILLET), A., ii, 56. 
passivity of (LAMBERT), T., 218 ; A., 
ii, 158; (FuApE and Kocn), A., ii, 
218; (Smits), A., ii, 690. 
A2 — in (HonpDA), 
778. 

diffusion of carbon in (ADAMs), A., ii, 
778. 

solubility of carbon in (Rurr and 
BorMANN), A., ii, 464. 

solubility of hydrogen and nitrogen 
in (Juriscn), A., ii, 56. 

reactions between carbon and, and 
their oxides (FALCKE), A., ii, 169. 

corrosion of, in solutions of metallic 
salts (Frrenp and Barnet), A., ii, 
780. 

removal of rust from (FRIEND and 
MARSHALL), A., ii, 780 

colloidal, assimilation of, by rice plants 
(GILE and CaRRERO), A., i, 1089. 


A., ii, 


hemolysis (Mv IR and Dunn), A., i, 
1027. 
Iron alloys, passivity of (MosELry), 
, li, 736. 
with boron (HANNESEN), A., ii, 464. 
with carbon, hypereutectic (RuFF), 
A., ii, 464. 
and cobalt (ArnNoLp and Reap), 
A., ii, 567. 
and ’ phosphorus (STEAD), A., ii, 
778 ; CHATELIER and Le- 
MOINE), A , li, 779. 
and silicon (CHARPY and Cornu- 
THENARD), A., ii, 779. 
with magnesium (KREMANN 
LorBEr), A., ii, 511. 
Iron compounds, inagnetic susceptibility 
of (HonpaA and Song®), A., ii, 8. 
hematoid, extracted from plants 
(Gota), A., i, 926. 


and 


solubility of, in soils (MAson1), A., i, 
762. 

role of, in the respiration of sea- 
urchin’s eggs (WARBURG), A., i, 
337 


Iron carbides (HitpErT and Dreck- 
MANN), A., ii, 691. 
oxide, emissivity of (BURGEss and 
Foote), A., ii, 512. 
oxides, reduction of, by platinum 
(SosMAN and HosteTrer), A., ii, 
471. 
calcium silicates (KONSTANTINOV and 
SELIVANOY), A., ii, 837. 
Ferric salts, hydrolysis of (QUARTA- 
ROLI), A., ii, 157. 
reduction of solutions of (HOENI«), 
A., ii, 800. 
reduction of solutions of, by 
metallic aluminium (Scuv- 
MANN), A., ii, 489. 
chloride, estimation of oxychloride, 
and of free acid in (Romyy), 
A., ii, 489. 
hydroxide, colloidal _negative 
(Powis), T., 818 ; A., ii, 567. 
effect of ammonium chloride on 
precipitated (Daupt), A., ii, 
842. 
oxide, hydrated (BANcrort), A., ii, 
264. 
sulphate, reduction of, by cadmium 
amalgam (Capps and Borks), 
A., ii, 107. 

Ferrous compounds, action of water 
vapeur and carbon in the oxi- 
dation of (DoroscuEvsk1 and 
Barpt), A., ii, 438. 

salts, magnetochemistry of (CaB- 
RERA, Moers, and MARQUINA), 
A.,, ii, 411. 
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Iron :— 

Ferrous salts, magnetic susceptibility 

of solutions of (FRANKAMP), A., 
ii, 737. 
chloride, compound of, with nitric 
oxide (BeLtucct), A., ii, 18. 
silicate, equilibrium of, with man- 
ganese silicate (KALLENBERG), 
A., ii, 348. 
sulphate, titration of potassium di- 
chromate and, without acid 
(NEIDLE and Wirt), A., ii, 
780. 
estimation of nitrates with (Bow- 
MAN and Scott), A., ii, 792; 
(Lerrs and Rea), A., ii, 793. 

Iron organic compounds :— 

Ferric salts, organic, action of light on 
(WINTHER and OxHort-Howe), A., 
ii, 200. 

with phenols (WEINLAND and NEFF), 
A., i, 397. 

with pyrogallol (WEINLAND 
DENZEL), A., i, 232. 

Iron, cast, grey, influence of phosphorus 
on the properties of (Wisr and 
Srorz), A., ii, 690. 

Steel, properties and constitution of 

(CAMPBELL), A., ii, 57. 
thermoelectric properties of (DuPpUY 
and Portrvin), A., ii, 736. 
crystalline structure of (DEscn), 
A., ii, 566 
influence of coalescence on the 
properties of (PorrEvrN), A., ii, 
5 


and 


dissociation theory applied to solu- 
tions in (CAMPBELL), A., ii, 779. 


hardening of (HumFrrey; Mc- 
CancE ; Howe; Arnoxp), A., ii, 
566. 

heterogeneity of (Le CHATELIER 
and LEMoINge), A., ii, 779. 

transformation of (pE NoLiy and 
VeyreEt), A., ii, 57. 

occlusion of slag in (GroLirrr and 
TAVANTI), A., ii, 57. 

detection of ‘‘ burning ” in (STEAD), 
A., ii, 780. 

estimation of aluminium in (KicH- 
LINE), A., ii, 800. 

estimation of arsenic in (KLEINE), 
A., ii, 179; (Branpr), A., ii, 

estimation of cobalt in (Dvurry), 
A., ii, 69. 

estimation of copper in (Brown), 
A., ii, 284. 

estimation of chromium in(TusKERr), 
A., ii, 183. 

estimation of nitrogen in (BARTON), 
A,, ii, 65 
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Iron :— 
Steel, estimation of sulphur in (Szra- 
ING), A., ii, 574. 
estimation of vanadium 
(DovenErty), A., ii, 490. 
Iron (in general) detection, estimation, 
and separation :— 
detection and estimation of 
(TscHUGAEV and ORELKIN), A., ii, 
489. 
estimation of, gravimetrically (VAsAR- 
HELY), A., ii, 285 ; (SELCH), A., ii, 
800. 
estimation of, volumetrically 
(BRANDT), A., ii, 285. 
estimation of, volumetrically, in pre- 
sence of fluorides (BARNEBEY), A., 
ii, 583. 
estimation of, in pyrophoric alloys 
(Betuvccr), A., ii, 69 
ferrous, estimation of, in carbonates 
and silicates (BARNEBEY), A.,, ii, 
583. 
estimation of, in silicates (BARNE- 
BEY), A., ii, 702. 
ferrons and ferric, estimation of, in 
soils (MAKINEN), A., ii, 285. 
estimation of, in mine waters (CAPPs 
and Borks), A., ii, 107. 
estimation of, in sulphuric acid (Nis- 
SENSON), A., ii, 370. 
estimation of arsenic in (KLEINE), A., 
ii, 179; (BRANDT), A., ii, 370. 
estimation of boron in (LINDGREN), 
A., ii, 484. 
and its alloys, estimation of carbon in 
(SzAsz), A., ii, 650. 
estimation of chromium in (TUSKER), 
A., ii, 183. 
estimation of sulphur in (SERAING), 
A., ii, 574. 
separation of aluminium and (MIN- 
NIG), A., ii, 107. 
separation of arsenic and (BALLS and 
McDonneE tz), A., ii, 106. 

Iron, meteoric. See Meteoric iron. 

Irrationality constant, variation in the 
value of, for metallic chlorides (Siut- 
TER), A., ii, 140. 

Isatanthrene (FARBWERKE VORM. MEIs- 
TER, Lucius, & Brinine), A., i, 
164. 

Isatin, and its derivatives (BorscHE and 

SANDER), A., i, 299. 
derivatives of (Binz and HveEreRr), 
A., i, 845. 


in 


oxidation of (FARBWERKE VORM. 
| Metster, Lucius, & BriNnine), 
A., i, 65, 722. 
| Isatin-3-y-aminophenylimide. 
Phenylimesatin, p-amino-. 
| Isomerism (Bruni), A., ii, 827. 


See 
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Isomerism, distinction between 
morphism and (Sipewick), 
672; A., ii, 429. 

in cyclic compounds (KisHNER), A., 
i, 948. 

Isomorphous substances, and their inocu- 

lating effect (HAssELBLATT?), A,, ii, 428. 

Isoprene, preparation of (Hoop RusBer 

Co.), A., i, 1. 
polymerisation of (BéEsEKEN 
Noorpvuyn), A., i, 862. 
Itaconic acid, ethyl ester, influence of 
light on the polymerisation of (StoBBE 
and Lirpoup), A., i, 213. 
Ivy, seeds of. See Seeds. 


poly- 
t, 


and 


J. 


Jam, detection and estimation of citric 
acid in (Kunz), A., ii, 595. 


Jellies, diffusion of electrolytes and form- | 


ation of precipitates in (VANzETTI!), 
A., ii, 240, 
Jezekite (SLAVIK), A., ii, 270. 


K. 


Kaempferia ethelz, volatile oil from 
tubers of (GouLDING and Roserts), 
T., 314; A., i, 276. 

Kainite from Kalusz (Kouskr), A., ii, 
570. 

Kairolinphthaloylic acid, and its hydro- 
chloride (Conn), A., i, 402. 

Kaolinite (aolin), adsorption by (Rou- 

LAND), A., ii, 234 
action of alkali silicates on suspensions 
of (RoHLAND), A., ii, 241. 

Kawa-root, constituents of (BorscHEe 
and GERHARDT), A., i, 438. 

Keffekilite from the Crimea (KAspero- 
vitscn), A., ii, 644. 

Kelp, Pacific Coast, of 


constituents 


(STEWART), A., i, 1087; (HOAGLAND), | 


A., i, 1088. 
Keratin, oxidation of sulphur in (Liss1- 
zIN), A., i, 601. 

Ketchup, estimation of formic acid in 
(PEerers and Howarp), A., ii, 111. 
Keten, dichloro-, acetyleyanohydrin of 

(K6rz and Diesen), A., i, 209. 
3-Keto-4-acetyl-1:5:5-trimethyl-A’- 

cyclohexene, and its derivatives 

(ScHEIBER and MeE!sEt), A., i, 255. 
a-Keto-acids, co-ferment action of the 


salts of (NEUBERG and ScHWENK), | 


A., i, 1045. 


| 


action of microbes on (NEUBERG and | 
JAMAKAWA), A., i, 354; (NEUBERG | 


and REWALD), A., i, 1045. 
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a-Ketobutyric acid, putrefaction of 
(Neveserc and JAMAKAWA), A., i, 354, 
a-Ketobutyrolactonephenylhydrazone 
(KietTz and LApworts), T., 1262. 
4-Keto-3:3-diethyl-3:4-dihydrocouma- 
rin, 6-hydroxy- (FREUND and FLEI- 
SCHER), A., i, 972. 
Ketodihydrobenzdioxin, and its salts 
(Guosn), T., 1596. 
5-Keto-1:2-dimethoxy-10-ethyldihydro- 
anthracene, 10-hydroxy- (SIRKER), 
T., 1243; A., i, 965. 
e-Keto-88-dimethylheptoic acid, and its 
semicarbazone (Vv. AUWERS and 
LANGE), A., i, 949. 
5-Keto-10-ethyldihydroanthracene, 
1:2:10-trihydroxy- (SirKER), T., 1243 ; 
A., i, 965. 
a-Ketoglutaric acid, fermentation of 
(NEvBERG and RINGER), A., i, 1046. 
4’-Keto-2:3-indeno-1:4-benzopyranol, 
and 7-hydroxy-, and their anhydro- 
hydrochlorides (Sastry and Guosn), 
T., 1445; A., i, 1068. 
4'-Keto-2:3-indeno-1:4-naphthapyranol, 
and its anhydrohydrochloride (Sastry 
and Guosu), T., 1449; A., i, 1069. 
Keto-lactone, C,)H,,0,, and its silver 
salt, from oxidation of pulegone 
(SERNAGIOTYIO), A., i, 826. 
4-Keto-6-methoxy-3:3-diethyl-3:4-di- 
hydrocoumarin (FrReuND and FLEI- 
SCHER), A., i, 972. 
8-Keto-5-methyl-Ay-hexenoic acid, a7- 
dicyano-, ethyl ester, and its deriva- 
tives (SCHEIBER and MriIset), A,, i, 
256. 
B-2-Keto-4-methylcyc/ohexylidenepro- 
pionic acid, a-cyano-, ethyl ester and 


hydrazide (Sen-Gurra), T., 1360; 
A., i, 994. 
a-Keto-8-methylvaleric acid, and its 


phenylhydrazone, and the action of 
east on the acid (NEUBERG and 
ETERSON), A., i, 356. 
putrefaction of (NeuBERG and Re- 
WALD), A., i, 1045. 

Ketoperinaphthindene, 3-nitro-mono-and 

-di-hydroxy-, and their derivatives 

(CALDERARO), A., i, 965. 

2-Ketoperi-perinaphthindenofuran,  5- 

hydroxy-, and its derivatives (Dry), 

T., 1631. 

Ketone, C,,H,,0, from autoxidation of 
citronellaldehyde (S#RNAGIOTTO), 
A., i, 889. 

C,,H,.0,, and its derivatives, from 
dimethylpyrone (BAEYER, PiccarD, 
and GRUBER), A., i, 292. 

C,,H,,0, (two), and their derivatives, 
from dimethylpyrone (BAEYER, Pic- 
CARD, and GRUBER), A., i, 291. 
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Ketone, ©,,H.,0,, and its derivatives, 
from Kaempferia ethele (GOoULDING 
and Roserts), T., 317; A., i, 277. 

Ketones, alkylation of (Kérz and 

LEMIEN), A., i, 247. 
compounds of trichloroacetic acid with 
(KENDALL and Grspons), A., i, 80. 
—— of derivatives of | cyano- 
2 og of (ALBERT), A., i, 8. 
aliphatic, saturated absorption spectra 
of (Rick), A., ii, 35. 
aromatic, synthesis of (Horscu), A., i, 
820. 


reduction of (BOESEKEN and CoHEN), 


A., ii, 37. 
cyclic, preparation of (ScHAAR- 
SCHMIDT), A., i, 697. 


chlorination of, with antimony pen- 
tachloride (EcKERT and STEINER), 
A., i, 564. 
hydroaromatic (CRossLEY and Pratt), 
, eB 
optically active, a-halogenation of 
(Levcus), A., i, 694. 
phenolic, preparation of (PAULY and 
LocKEMANN), A., i, 146. 
unsaturated, condensation of phenol 
with (DIANIN), A., i, 573. 
aa’-unsaturated, chloro- and bromo- 
substitution products of (HELL- 
THALER), A., 1, 267. 
Ketones, halogenated, preparation of 
(BuAIsE), A., i, 56. 
y-chloro-, reactions of (WOHLGEMUTH), 
A., i, 164, 559. 
isonitroso-, action of chloroamine on 
(Forster), T., 265; A., i, 182. 
Ketonic acids, cyclic, colour of, and 
their esters (Stoppr), A., i, 542. 
y-Ketonic acids, condensation of, with 
aldehydes (BorscHe), A., i, 251, 
691. 
5-Keto-1-phenyl-4:5-dihydrotriazole-3- 
ethyl- and -3-methylsulphones, and 
their silver salts (EssLINGER and 
AcREE), A., i, 91. 
5-Keto-1-pheny]-4:5-dihydrotriazole-3- 
sulphinic acid, and its silver salt 
(EssLINGER and AcREB), A., i, 91. 
5-Keto-1-pheny]-4-ethyl-4:5-dihydro- 
triazole-3-ethylsulphone (EssLINGER 
and AcrEE), A., i, 91. 
5-Keto-1-phenyl-4-methyl-4:5-dihydro- 
triazole-3-methylsulphone (EssLINGER 
and AcrEE), A., i, 91. 
Ketopropionyiphenyiparacone (K6rz and 
LEMIEN), A., i, 248. 
Kidneys, influence of transfusion of 
blood in the (RABENs), A., i, 94. 


influence of the vagus on the oxygen 
a of the (PEARCE and 
CARTER), A 


, i, 1029. 
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Kidneys, excretion of sugars by (PEIRCE 
and Keira), A., i, 7 
action of the suprarenals on secretion 
by the (Cow), A., i, 478. 
action of aseptic tissue of, on glucosone 
(LEVENE and Meyer), A., i, 1029. 
human, selective activity of (FoLin 
and Denis), A., i, 1029. 
perfused, fat formation in (UNDERHILL 
and HEnprIx), A., i, 1029. 
a of chemical reactions (ORLOV), 
A., ii, 541. 
— chemical (MARCELIN), A., ii, 
328. 


Kinetic theory of gases (SutTron), A., ii, 
14. 


Kipp’s apparatus, modified (ConEn), 
A., ii, 95. 

Kundaite (Doss), A., ii, 355. 

ee acid, elimination of (HomER), 
A., i, 1035. 


L. 


Labradorite from Russia (GROSSPIETSCH), 
A., ii, 474. 

Laccase from lucerne (BUNZEL), A., i, 
605. 

Lacroixite (SLAViK), A., ii, 270. 

Lactacidogen, chemistry of (EMBDEN 
and Laquer), A., i, 345; (EMBDEN, 
GRIESBACH, and LAQuEr), A., i, 346. 

Lactalbumin, hydrolysis of (OsBorNE, 
VAN SLYKE, LEAVENWORTH, and 
Vinocrap), A., i, 1018. 

a-, l-, and r-Lactaldehydes, 8-amino-, 
dimethylacetals (WoHL and MomBer), 
A., i, 216, 

Lactation, physiology of (Garngs), A., 
i, 919. 

Lactic acid, formation of, in alcoholic 
fermentation (OPPENHEIMER), A., i, 
359. 

formation of, in diabetes (v. Firrn), 
A., i, 624. 

formation of, in muscle (EMBDEN, 
GRIESBACH, and Scuitz), A., i, 
344; (CoHN and MryER; HAGE- 
MANN; LAQueR; CoHN; EMBDEN 
and LaqueEr), A.,i, 345 ; (EMBDEN, 
GRIESBACH, and LAQvUER), A., i, 
346. 

mechanism of the natural formation of 
(NevserG and Kers), A., i, 1020. 

estimation of, in presence of pyruvic 
acid (CZAPSK1!), A., ii, 804. 

estimation of, in extracts of organs 
(Meissner), A., ii, 187. 

estimation of, in urine (SCHNEYER), 
A., ii, 804. 

estimation of, in wines (GASPARIN]), 
A., ii, 595 
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Lactic acid, 888-trichloro-, derivatives 
of (Kérz and DreseEt), A., i, 209. 

Lactose (milk-sugar), octa-acetates of | 

(Hupson and Jonnson), A., i, 502. 
estimation of, in milk, by means of 
colloidal iron (H1L1), A., ii, 381. 
estimation of, in condensed milk 

(Revis and Payne), A., ii, 27. 

Levulic acid, 2-quinolylhydrazone of 
(FARGHER and Furngss), T., 698; 
A., i, 843. 

Leevulose (d-/ructose ; fruit sugar), hydro- 

genation of (LuprerI and MAYER), 
r= s 

action of alkalis on (Powk 1), T., 
1335: A., i, 904. 

osazone from (ZERNER and WALTUCH), 
A., i, 651. 

penta-acetate of (HUDSON and BRavNs), 
A., i, 502. 

in urine (JusTIN-MUELLER), A., i, 
624, 

Lambs, metabolism of phosphorus in 
(Ross, Kerru, and Grinp.ey), A., i, 
1088. 

Laminaria saccharina, etfect of acid and 
alkali on permeability of protoplasm 
of (OstERHOUT), A., i, 109. 

Laminariose (KYLIN), A., i, 931. 

Lamp, mercury Uviol-glass, distribution 


of energy in (ALLMAND), T., 682; 
A., ii, 400. 
quartz mercury-vapour, preparation of 
(Bovie), A., ii, 410. 
Lampyride, photogenic substance in | 
(McDermott), A., i, 101. 

Lanthanum, spectrum of (PAULsoN), A., 

ii, 196. 
are spectra of (EDER), A., ii, 497. 
Lapachol, derivatives of (Mont), A., i, 
824. 
microchemical detection of (TuN- 
MANN), A., ii, 590. 
Larkspur, colouring matter of (WILL- 
STATTER and Migs), A., i, 284. 
Laurel, cherry. See Prunus laurocerasus. 
Lauronyl chloride, cyano-, preparation 
of (BorscHE and SANDER), A., i, 148. 

Lawsonite (RocrErs), A., ii, 100. 

Lead, atomic weight of (BAXTER and 
THORVALDSON), A., ii, 455; (Bax- 
TER and Grover), A., ii, 456. 

from pitchblende, atomic weight of 
(H6nicscumip and Horovitz), A., 
ii, 635. 

allotropy of (CoHEN and HELDERMAN), 
A., il, 52; (CREIGHTON), A., ii, 
773. 

grey modification of (HELLER), A., ii, 
634, 

electro-deposition of (MATHERS and 
Cockrum), A., ii, 40. 
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Lead, physico-chemical studies on 
(CoHEN and HELDERMAN), A.,, ii, 
456. 

spectra of, and of its radio-active form 
(Merron), A., ii, 119. 

relation of thorium-Z to (HoLMEs and 
Lawson), A., ii, 5, 403. 

specific heat of (KEEsom and ONNzs), 
A., ii, 83. 

compressibility of (RicHarps and 
BARTLETT), A., ii, 229. 

and copper, reciprocal solubility of 
(Bociren), A., ii, 773. 

equilibrium of sulphur, oxygen and 
(REINDERS and GouDRIAAN), A,, ii, 
47. 

corrosion of (LAMBERT and CULLIs), 
T., 210. 

action of water on (JortssEN), A., ii, 
166. 

Lead alloys, electrolytic analyses of 

(Compacno), A., ii, 374. 
with copper and nickel (PARRAVANO 
and eases A., li, 18. 
and zinc (PARRAVANO, Mazzett!, 
and Morettt), A., ii, 55. 
with thallium (Rota), A,, ii, 458. 
Lead compounds, use of, in agriculture 
(CuroLo), A., i, 204. 

Lead salts, basic (BLomBERG), A., ii, 17. 

Lead arsenate, commercial, valuation of 
(Rospinson and Tartan), A., ii, 581. 

chloride, preparation of optically 
clear crystals of (LORENZ and EITEL), 
A., ii, 260. 
nitrate, equilibrium of disodium hydro- 
gen arsenate, water and (CURRY and 
SmiTH), A., ii, 533. 
monoxide (ditharge) from Persia 
(Scott), A., ii, 59. 
equilibrium of acetic acid, water and 
(SaKaBl), A., i, 74. 
equilibrium of copper oxide and 
(CUNNINGHAM), A., ii, 458. 
analysis of (Beck), A., ii, 283. 
commercial, estimation of peroxide 
in (DEAN), A., ii, 67. 
oxides, analysis of (MILBAVER and 
Pivni&Ka), A., ii, 284. 
estimation of, volumetrically 
(Moser), A., ii, 375. 
higher, dissociation of (REINDERS 
and HAMBURGER), A., ii, 457. 
Triplumbie tetroxide (red lead), analy- 
sis of (West), A., il, 581. 
Lead organic compounds :— 
acetamide (FRANKLIN), A, i, 1052. 
ee and tetracyc/o- 
nexyl, and their derivatives 
(GRUTTNER), A., i, 334. 
Plumbichlorides (GursiER and WIss- 
MULLER), A., i, 217. 


an | 
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Lead detection and estimation :— 


detection of, in toxicology (MEIL- | 


LERE), A., ii, 374. 


detection and estimation of, in animal 


organs (FAUCONNIEX), A., ii, 581. 
estimation of, as sulphite (JAMIESON), 
A., ii, 701. 
estimation of, volumetrically (MILEs), 
T., 988; A., ii, 651. 


| 
| 
| 


estimation of, in Babbit metal (Hac- | 


MAIER), A., ii, 106. 
estimation of small quantities of, in 
water (Pick), A., ii, 580. 
estimation of arsenic in (BRANDT), A., 
ii, 280. 
Leather, estimation of chromium 
(Levi and OrTHMANY), A., ii, 585. 
Lecithin, so-called, composition 
(MACLEAN), A., i, 936. 
constitution of the glycerophosphoric 
acid of (BAILLy), A., i, 211. 


in 


of | 


estimation of, in blood (BLoor), A., | 


ii, 805. 


| Limestone, 


estimation of, in milk (Broprick- | 


PiTTaRD), A., ii, 293. 


Lecture delivered before the Chemical | 


Society (RussELL), T., 1838. 
Lecture experiments on velocity of re- 
action (SKRABAL), A., ii, 832. 
Leguminose, action of manganese on 
the bacteria of (OLARU), A., i, 195. 
Lemon oil, estimation of citral 
(BéckER), A., ii, 294. 
Leonhardite from Tiflis (SuRGONov), A., 
ii, 644, 
Lepidolite from Elba (Comucct), A., ii, 
642. 
Leprosy, action of copper gynocardate 
as a therapeutic in (OsTROMISSLEN- 
SKI and Petrov), A., i, 748. 
the Wassermann and luetin reactions 
in (FLETCHER), A., i, 922. 
l-Leucine, p-toluenesulphony] derivative 
(FiscHER and Lipscuitz), A., i, 243. 
Leucophane, synthesis of (DoELrEr), 
A., ii, 360. 

Light, production of, 
(Harvey), A., i, 628. 
Light, absorption of, and fluorescence 

(Baty), A., ii, 77, 714. 

absorption and dispersion of, in solu- 
tions of colouring matters (VAN DER 
Piaats), A., ii, 608. 

absorption of, by internally complex 
salts (LEY and Hraas), A., ii, 119. 

absorption of, by organic compounds, 
and their constitution (BALY), A., 
ii, 499. 

chemical action of (CIAMICIAN and 
Siiper), A., ii, 125, 302. 

action of, on colloidal systems (Stint- 
ZING), A., ii, 201. 


in 


by _ bacteria 


ii. 1059 


Light, action of, on ferric salts (WINTHER 
and OxHoLt-How ek), A., ii, 200. 
action of, on iodine vapour (PEALING), 
A., ii, 122. 
action of, on pure mercury compounds 
(Ever), A., ii, 199. 
ultra-violet, action of, on bacteria 


(BurGcE and NEILL), A., i, 1042. 

action of, on water and solutions of 
hydrogen peroxide (Tian), A., ii, 
828 


and infra-red, relation between ab- 
sorption of, and the variation 
with concentration (BALY and 
TryHorN), T., 1121; A., ii, 
605. 

Light-filter, for absorption in the ultra- 
violet region (PEsKov), A., ii, 716. 

Lime. See Calcium oxide. 

Lime-sulphur liquors, composition and 
analysis of (RAmsAy), A., ii, 65 ; 
(BopnAr), A., ii, 798. 

estimation of phosphoric 
acid in (HINDEN), A., ii, 482. 

Limonene, autoxidation of (BLUMANN 
and ZEITSCHEL), A., i, 426. 

Limulus, solubility of oxygen in the 

ae of (ALSBERG and CLARK), A., 
i, 67. 

digestion in (H. I. and H. A. Mar- 
TILL), A., i, 614. 

Linalool, preparation and isomerism of 
(Paouini and Drvizta), A., i, 424. 
Linoleic acid, salts of, preparation and 

analysis of (RADCLIFFE and PALMER), 
A., 1, 771. 
Linoleodistearin (Scnicut), A., i, 771. 
— (ScuicuT), A., i, 
1. 

Linseed, commercial, liberation of 
hydrogen cyanide from (CoLLINs and 
BuarR), A., i, 110. 

Linseed oil, mixed glycerides of 
(Scnicnut), A., i, 771. 

Linseed oil varnish, estimation of non- 
volatile unsaponifiable substances in 
(BARANY), A., ii, 293. 

Lipemia, fat in the blood in (Imre), 
A., i, 104. 

Lipase, action of serum on (TsUJI; 

SHAW-MACKENZIE), A., i, 473. 

inactive form of, and its co-enzyme 
(UmepA), A., i, 474. 

of blood-serum, activity of, towards 
tributyrin (Prerri), A., i, 856. 

castor bean (FALK and Svucrura), 
A., i, 92. 

of soja bean (FALK), A., i, 183. 

Lipoids, action of, in immunity (THIELE 

and EmMBLEron), A., i, 97. 

use of, in nutrition (MACARTHUR and 
Luckett), A., i, 188. 
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<< of (Craccro), A., 

i, 657. 
estimation of, in the brain (BIBER- 

FELD), A., i, 1027. 
estimation of, in serum (KLEIN and 
Dinky), A., i, 340. 

Liqueurs, estimation of benzaldehyde 
and hydrocyanic acid in (Gotse), A., 
ii, 653. 

Liquids, 

(TYRER), 
A., ii, 516. 

pure, electrical conductivity of (Car- 
VALLO), A., ii, 135. 

optical activity of (Born), A., ii, 
659. 

specific heat and molecular weight of 
(Scnvuzg), A., ii, 221. 

specific heat of, and their vapours at 
constant pressure and volume 
(PAGLIAN]), A., ii, 9. 

heat of vaporisation of (PARTINGTON), 
A., ii, 225. 

molecular exchange at the surface of 
separation of solids and (v. 


association of 
87; (GARVER), 


molecular 
A., ii, 


Hevesy), A., ii, 156. 
surface tension of (JAEGER and Kaun), 
A., ii, 613, 747, 748 ; (FeRGuson), | 
A., ii, 749. 
vapour pressures and boiling points of 


(Crarts), A., ii, 740. 
vapour’ pressure of, in presence of 
gases (CAMPBELL), A., ii, 516. 
internal pressure of (MILLs), A., ii, 
315. 
structure of the capillary layer of 
(BAKKER), A., ii, 614. 
apparatus for study of reactions be- 
tween gases and (REID), A., ii, 
763. 
action of colloids with (Caspart), T., 
162; A., ii, 154. 
sterilisation of, by Schumann rays 
(Bovte), A., i, 1081. 
catalytic hydrogenation of (BrocHET 
and BAUER; BrocHETand CABARET), 
A., i, 365. 
crystalline. See Crystalline liquids. 
mixed, influence of change of volume 
on the specific refraction of 
(Hotmgs), T., 1471; A., ii, 809. 
application of Traube’s atomic 
volume method to (ATKINS and 
Suipsey), T., 1117; A., ii, 612. 
viscosity of (SACHANOV and Rsa- 
CHOVsK]), A., ii, 230. 
viscosity and freezing-point de- 
terminations of (ENGLIsH and 
TURNER), T., 774; A., ii, 525. 
organic, form of — of, in acid or 
alkaline solutions (Twomey), A., ii, 
422. 
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Liquids, volatile, viscosity of (Faust), 
A., ii, 612. 
estimation of the reaction of (Bar- 
ENDRECHT), A., ii, 364. 
Litharge. See Lead monoxide. 
Lithium, are spectra of (EpER), A., ii, 
497. 
thermal dilatation of (BERNINI and 
CANTONI), A., ii, 82. 
Lithium compounds in soils (STEIN- 
KOENIG), A., i, 763. 
Lithium chloride, equilibrium of cacsium 
chloride and (KoRRENG), A., ii, 258. 
Lithofellic acid (FiscHER), A., i, 214. 
Lithopone (O’Brien), A., ii, 98. 
Liver, autolysis in (BRADLEY), A., i, 
619, 1028. 
effect of manganous chloride on auto- 
lysis of (BrADLEY and Morsg), A., 
i, 619. 
formation of acetoacetic acid in the 
(Logs), A., i, 343. 
metabolism of fatty acids in the 
(CoopE and MorrramM), A., i, 69, 
477. 
distribution of arsenic in (RyAvn), 
A., i, 923. 
fatty infiltration in the, in pregnancy 
and lactation (Morrram), A., i, 618. 
protein cleavage in the (BARGER and 
Date), A., i, 71. 
protein storage in the (CAHN-Bron- 
NER), A., i, 342. 
formation of urea in (JANSEN), A., i, 
917; (Taytor and Lewis), A., i, 
1028. 
frog’s, sugar formation by the (Scar- 
FIp!), A., i, 191. 
tortoise’s, formation of glycogen in 
(RicHARDson), A., i, 1027. 
Léllingite, decomposition and oxidation 
of, in air (BEUTELL and LORENz2), 
A., ii, 639. 


| Léwigite from the Caucasus (ARSHINOV), 


A., ii, 359. 

Lublinite (LAN@), A., ii, 474. 
so-called (Miiecr), A., ii, 358. 

Lucerne (alfalfa), laccase from (BUNZEL), 
A., i, 605 

Lungs, human, diffusion of gases through 
(Kroc), A., i, 471. 

Lupine, constituents and physiological 
action of the seeds of (MuENk), A., i, 
361. 

Lupines, effect of calcium salts on 
(PFEIFFER and Bianck), A., i, 201. 

Luteolin, bromo-, bromoamino-, bromo- 
hydroxy-, bromonitro-, and_nitro-, 
ethyl ethers of (PErkIN and WaTson), 
T., 202; A., i, 151. 

Luteotriethylenediaminecobaltic 
(JAEGER), A., i, 867. 


salts 
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y-Lutidocarbostyril picrate (SIMONSEN 
and Nayak), T., 795; A., i, 837. 

Lycoperdon gemmatum, fungostero] from 
(Ikecucnt), A., i, 240. 

Lygosin. 
hydroxy-. 

Lymph, coagulation of (HowELL), A., i, 
36 


See Distyryl ketone, di- 


Lysol, detection of 8-naphthol in (Bop- 
MER), A., ii, 705. 

d-Lyxohexosamic acid (LEVENE and La 
Force), A., i, 944. 

d-Lyxosimine (LEVENE and LA Forge), 
A., i, 944. 


Mace, constituents of (TscuircH and 
ScukLowsky), A., i, 930. 
Macilenic acid, and its salts (TscHIRCH 
and SCHKLOWSkKY), A., i, 930. 
Macilolic acid, and its silver salt 
(I'scntrcH and Scukiowsky), A., i, 
931 
Magenta (aniline-red; fuchsine), de- 
coloration of solutions of, by charcoal 
(FortTuyn), A., i, 596. 
Magmas, crystallisation of (BOWEN), 
A., ii, 694. 
Magnesium in albinic and chlorotic 
plants (MAMELI), A., i, 633. 
velocity of solution of, in hydrochloric 
acid (TrAvtTz), A., ii, 623. 
Magnesium alloys with aluminium 
(ScHIRMEISTER), A., ii, 56. 
with cerium (VoGEL), A., ii, 347. 
with iron (KREMANN and LORBER), 
A., ii, 511. 
with mercury (CAMBI and SPERONI), 
A., ii, 453; (CamBt), A., ii, 610. 


Magnesium carbonate, solubility product | 


constant of (JoHNsTON), A., ii, 
769. 

solubility of, in natural waters 
(Wetts), A., ii, 562. 

solubility of, in water free from 
carbon dioxide (GorHE), A., ii, 
451. 


equilibrium of, with carbon dioxide | 
and water, and with calcium carb- | 
onate, carbon dioxide and water | 


(LEATHER and Sewn), A., ii, 13. 


and silicate in soils, effect of (Mac- | 
| Magnetic rotation of liquefied gases 


INTIRE and WILuIs), A., i, 52. 


calcium carbonates (ScuMuiprT), A., ii, | 


634. 


chloride, evolution of hydrogen chlor- | 
ide during evaporation of solutions | 


of (Hor), A., ii, 551. 
use of, as a mineral former (Hor- 
MANN and HéscHELE), A., ii, 165. 


CVIII. ii. 
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Magnesium oxide, equilibrium of acetic 
acid, water and (Iwaki), A., i, 
492. 

phosphate, semi-permeable membranes 
of (Meias), A., i, 1032. 
ammonium phosphate, incineration of 
(Veccont), A., li, 577. 
silicate, equilibrium of manganese 
silicate and (KALLENBERG), A., ii, 
348. 
sulphate, dehydration of (JOHNSEN), 
A., ii, 454. 
thermal dehydration of (MERwIN), 
A., ii, 17. 
ammonium sulphate, solubility and 
eryohydric points of (PORLEzzA), 
A., ii, 688. 

Magnesium organic compounds, complex, 
with organic bases (TsCHELINCEV 
and Tronoy), A., i, 608, 610. 

action of carbon monoxide on 
(Ecorova), A., i, 499. 

hydrolysis of esters by (ZALKIND), 
A., i, 401. 

action of nitriles with (TURNER), T., 
1459; A., i, 1063. 

action of salts of heavy metals on 
(KonpyreEv and Fomrn), A., i, 226. 

action of, on selenium haloids (STRECK- 
ER and WILLING), A., i, 238. 

compounds of, with catechol (WEIN- 
LAND and DeNnzEL), A., i, 233. 

alkyl compounds, action of selenium 
bromide on (Preronr and BA.p- 
vzzi), A., i, 956. 

alkyl haloids, action of carbon di- 
oxide on etherates of (TscHITSCHI- 
BABIN), A., i, 368. 

alkyl iodides, action of esters with 
(StapNIKOV), A., i., 975. 

tert..amyl chloride, action of, on 
ethyl oxalate (Venus), A., i, 494. 

phenyl bromide, action of, on tel- 
lurium dihaloids (LEDERER), A., i, 
1056. 

pyrryl bromide, action of esters on 
(TsCHELINCEV and TERENTJEV), A., 
i, 470. 


| Magnesium estimation and separa- 


tion :—- 
estimation of, in water in presence of 
calcium (Fropogsg), A., ii, 486. 
separation of, from lithium (DIN- 
WIDDIE), A., ii, 487. 


(CHAUDIER), A., ii, 122. 
of acetylenic compounds (MovurREu, 
Mutter, and Varn), A., ii, 122. 
susceptibility, influence of temperature 
on (IsH1waRA), A., ii, 141. 
influence of structure and tempera- 
ture on (OXLEY), A., ii, 219. 
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Magnetic susceptibility, relation between 
electrolytic dissociation and (QUARTA- 
ROLI), A., ii, 141. 

Magnetisation, Curie-Langevin law of 
(Hotm), A., ii, 410. 

Maize, miveral elements necessary for 
the development of (Mazf), A., i, 
111. 

digestibility of (GuERNsEY and 
Evvarp), A., i, 39. 

Maize flour, oo oxide in 
(McCrag), A., Pf 

Malachite green, a Sl chloroacetyl 
derivative (JAconS and Heret- 
BERGER), A., i, 672. 

4-cyano- (Rassow and GruBeEr), A., i, 
839. 

Maleic acid, action of radium rays on 
aqueous solutions of (KAILAN), A., 
i, 212. 

dihydroxy-, fermentation of (NEv- 
BERG and SCHWENK), A., i, 1044. 

Maleic anhydride, crystals of (Miccr), 
A., i, 865. 

Malic acid, rotation of derivatives of 

(CLroven), T., 99. 
cobalt and nickel salts (PICKERING), 
T., 942; A., ii, 637. 

Mallow, wild, colouring matter of (WILL- 
STATTER and Mrga@), A., i, 287. 

Malonic acid, diethyl ester, condensa- 

tion of, with acid chlorides (Brap- 


SHAW, STEPHEN, and WEIz- 
MANN), T., 803; A., i, 840. 
sodium derivative, reactions of 


(JACKSON and WuHiTmore), A., 
i, 647, 864. 
action of acylamino-acid chlorides 
on (GABRIEL), A., i, 458. 
esters, sodium derivatives, action of 
acylaminoacyl chlorides on (IMMEN- 
DORFER), A., i, 582. 

Malonylbenzanilide (Mumm, HEssgE, and 
VoLquartTz), A., i, 245. 

Malonyl-bisanthranil and -bisanthran- 
ilic acid bishydrazone (HELLER), A., 
i, 844. 

Malt, amylase of (Perit), A., i, 854. 
phosphatases of (ADLER), A., i, 1020. 

Maltase, influence of acids on dialysed 
(Kopaczewsk1!), A., i, 325. 

Maltose, hydrolysis of (DAvis), A., ii, 72. 
octa-acetates of (HuDsON and JoHN- 

son), A., i, 503. 

Malvidin chloride (WILLSTATTER and 
Mire), A., i, 288. 

Malvin, and its salts (WILLSTATTER and 
Mise), A., i, 287. 

Mammary glands, action of pituitary 
extract on (SIMPSON and ot Fee e 
190 ; (ScHAFER ; Garngs), A., i, 191. 

Mancherite (PALMER), A., ii, 171. 


| 


| 
| 
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Mandelhydroxamic acid, and its copper 
salt (ANGELI and ALESSANDRI), A., 
i, 455. 

Mandelic acid, asymmetric synthesis of 

(ERLENMAYER and HILGENDORF), 
A., i, 408. 

absorption spectra of (Purvis), T., 
968. 

Mandelic acids, o-nitro-, decomposition 
of (G. M. and R. Roptnson), T., 1753. 

Manganese, arc spectrum of (Fucus), 

A., ii, 497. 

solubility of carbon in (RuFF and 
BorMANN), A., ii, 461. 

in seeds (McHarcur), A., i, 48. 

action of, on bacteria of Leguminose 
(OLtaRv), A., i, 195. 

Manganese alloys with bismuth (Par- 
RAVANO and Perrer), A., ii, 565. 
with copper and tin, magnetic pro- 
perties of (HEUSLER), A., ii, 411. 
with gold (PARRAVANO), A., ii, 690. 
with zinc (PARRAVANO and PERRET), 

A,, ii, 98. 

Manganese salts, magneto-chemistry of 
(CABRERA, MoLEs, and MARQUINA), 
A., ii, 411. 

manurial experiments with (D’Irro- 
LITO), A., 1, 52. 

Manganese oxides, magnetisability of 
(WEDEKIND and Horst), A., ii, 
140. 

estimation of, volumetrically (Mos- 
ER), A., ii, 375. 
dioxide, colloidal, preparation and 
transformations of (WITZEMANN), 
A., ii, 461. 
effect of, on nitrification in soils 
(Leonernt), A., i, 755. 
silicates, equilibrium of, with calcium, 
iron, and magnesium silicates (K AL- 
LENBERG), A., ii, 348. 
sulphide, precipitation and filtration 
of (SEELIGMANN), A., ii, 282. 
sulphides (FiscHEr), A., ii, 462. 
Manganous salts, electrolytic oxida- 
tion of (SEM), A., ii, 777 
Manganese detection, estimation, and 
separation :— 
precipitation of, by ammonium sulphide 
(SEELIGMANN), A., ii, 181. 
detection of, colorimetrically (SACHER), 
A., ii, 495. 
detection and estimation of, in water 
(TILLMANS and MILpNER), A., ii, 
583. 
estimation of, in  ferrovanadium 
(CLARK), A., ii, 378. 
estimation of, in soils (v. HorvATH), 
A., ii, 285. 
separation of, from alkali and alkaline 
earth metals (FiscnEr), A., ii, 487. 
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Manganipyrophosphoric acid, metallic 
salts of (ROSENHEIM and TRIANTA- 
PHYLLIDES), A., ii, 463. 

Mangostin, and its derivatives (HILL), 
T., 595; A., i, 571. 

Mannitol, effect of boric acid on the 
conductivity and rotation of methyl- 
ated derivatives of (IRVINE and 
STEELE), T., 1221; A., ii, 669. 

and its acetone compound, and their 
benzoyl derivatives (FiscHER), A., 
i, 118. 

d-Mannonie acid, esters and lactones of 
(HEDENBURG), A., i, 76. 

Mannose, penta-acetates of (HupsoN and 
Date), A., i, 502. 

cyclohexylhydrazone (KisHNER), A., i, 
502. 

Manonitrometer (PLANCHON), A., ii, 793. 

Manures, estimation of phosphoric acid 
in (Pixz), A., ii, 279. 

Maple sap, organic acids from (v. Lipp- 
MANN), A., i, 362. 

Margarine, analysis of (Bresson), A., ii, 
849, 

Marmota monax (woodchuck), gases of 
blood during hibernation of (Ras- 
MUSSEN), A., i, 1076. 

Mass action, law of, electrostatic basis 
for (Latrgy), A., ii, 139. 

Matches, detection of white phosphorus 
in (PHELPS), A., ii, 65. 

Matter, physico-chemical properties and 
thermal condition of (v. WEIMARN), 
A., ii, 411. 

Maxwell's law, deduction of (BEr- 
THOUD), A., ii, 9. 

Meat, cooked, digestion of (ZuNz), A., i, 
473. 

Medulla, effect of perfusion of the 
(Hooker), A., i, 916. 

Meerschaum from the Agram Mountains 
(Tucan), A., ii, 642. 

Melaleuca, oils from species of (Scuim- 
MEL & Co.), A., i, 827. 

Melanoidins (RUCKDESCHEL), A., i, 760. 

Melting point and viscosity of binary 
systems (KURNAKOV, Krorkov, and 
OKsMAN), A., ii, 524. 

Melting-point determinations (Roma- 

NELLI), A., ii, 674. 

apparatus for (Mart), A., ii, 3138. 
in binary systems (BEzBoRODKO), A., 
ii, 414. 

Membranes, chemical 
(Tscutrcn), A., i, 487. 
potentials of (BerHE and Toropovy), 
A., ii, 218, 309. 
collodion (WALPOLE), A., ii, 549. 

Memorial of the Chemical Society to 

the Government on the position of 

chemical industries, T., 985. 


action in 
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Memorial of the Royal Society to the 
Prime Minister on the development 
of chemical industries, T., 982. 

Menthanecarboxylic acid (KURSANOV), 
A., i, 421. 

Menthene phosphorate (WILLSTATTER 
and SONNENFELD), A., i, 327. 

A!-Menthenone, derivatives of (ROBERTS), 
T., 1466; A., i, 1066. 

Menthol, melting and solidifying points 

of (MELDRUM), A., i, 420. 
and its derivatives (KuRSANOV), A., i, 
420. 

Menthones, rotation of (KENYON and 
PicKarD), T., 35. 

Menthy] derivatives, rotation of (KENYON 
and PickarpD), T., 35. 

l-Menthyl-d- and -l-8-hydroxypropion- 
acetalylearbamides (WoHL and Mom- 
BER), A., i, 216. 

l-Menthylideneglycerol methyl ether 

| (IRVINE, MacDONALD, and SouraR), 

T., 347; A., i, 210. 

| Menthylphenol, and its phenylurethane 

|  (Kursanoy), A., i, 422. 

| Menthylsalicylic acid, methyl ester, 
preparation of (BLIEBERGER), A., i, 
681. 

Mercaptans, preparation of (MERESH- 

KOVsK]), A., i, 371. 

esterification of benzoic acid by (PRATT 
and Rep), A., i, 885. 

aromatic (PoLLAK and WIENERBER- 
GER), A., i, 528, 529. 

Mercury, arc and spark spectra of (CaR- 

DAUN), A., ii, 195. 

absorption spectrum of vapour of 
(McLENNAN and Epwarps), A., ii, 
810. 

infra-red emission spectrum of (Mc- 
LELLAN and DEARLE), A., ii, 810. 

line spectra and ionisation potential 
of (McLENNAN and HENDERSON), 
A., ii, 657. 

specific eat and thermal conductivity 
of (ONNEs and Hotst), A., ii, 43. 

critical temperature of (BENDER), 
A., ii, 673. 

compressibility of (Ricwarps and 
BARTLETT), A., ii, 229. 

solution of metals in boiling (BEcK- 
MANN and Ligscue), A., ii, 417. 

action of, on phosphorus haloids 
(WotF), A., ii, 684. 

distribution of, in the body, in a case 
of poisoning (RosENBLOOM), A., i, 


195. 
Mercury alloys with calcium (CAMBI), 
A., ii, 670; (Cambri and SpERont), 

A., ii, 687. 
with magnesium (CAMBI and SPERON1), 
A., ii, 453 ; (CamBt), A., ii, 610. 
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Mercury alloys with sodium, spongy 
modification of (Zapr1), A., ii, 49. 
with thallium (PAaviovirscu), A., ii, 
262. 
Mercury a action of light on, 
(Eper), A., ii, 199 
Mercury salts, action of ultra-violet rays 
on (PouGnet), A., ii, 719. 
Mercurie chloride, association of, in 
aqueous solution (LINHART), 
A., ii, 99. 
rate of reduction of, by sodium 
formate (Livnarn), A., ii, 91. 
iodide, allotropy and equilibrium of 
(Sars and Boxnorst), A., ii, 
262. 
eryoscopic constant of (BEcK- 
MANN, HANSLIAN, and MAx IM), 
A., ii, 414, 
action of ammonium salts on 
(GuAREsCHI), A., ii, 167. 
sulphate, action of the halogens on 
(CHATEAU), A., ii, 459. 
sulphide, reversed adsorption by 
coagulated (FREUNDLICH and 
Hass), A., ii, 317. 
Dithiotrimercuric salts (DENIGés), 
A., ii, 835. 

Mercury organic compounds, preparation 
of (ScHOSSBERGER and FRIEDRICH ; 
FARBWERKE VORM. MEISTER, I.v- 
crus, & Brtnine), A., i, 34. 

aromatic (JAcoBs and HEIDELBERGER), 
A., i, 730. 

with aromatic alcohols (ABELMANN), 
A., i, 470. 

with aliphatic amines (Rarro and 
ScARELLA), A., i, 128. 

with amino-compounds (RIEDEL), A 
i, 129 

of the pyrazolone group (ScHRAUTH 
and BAVERSCHMIDT), A., i, 335. 

with tyrosine and its derivatives 
(HorrMann, La Rocue & Co.), 
A., i, 782. 

Mercury aminoarylsulphonic acids, pre- 
paration of (CHEMISCHE FABRIK 
von HEypen), A., i, 731. 

benzyl ethyl (Hitrert and Gritr- 
NER), A., i, 730. 

dimethylpyrazole mercurichloride 
(BrunNER), A., i, 1008. 

phenyl benzyl and phenyl] ethyl (H11- 
PERT and GrvTrNEr), A., i, 730. 

o-tolyl benzyl (HitperT and Grirr- 
NER), A., i, 730. 

o- and p-tolyl haloids (HILPERT and 
GritTrner), A., i, 730 

Mercurie cyanide, compounds of 
chromates, dichromates, and ferro- 
—_ with (StrROMHOLM), A., i, 


INDEX OF 
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Mercury organic compounds : — 
Mercuri-organic compounds, colloidal 
(Rarro and Ross!), A., ii, 153. 
Mercurihaloids, compounds of, with 
en. (CaLzo- 
LARI and TaGLIAVINI), A., i, 774. 
$-Mercuri-1-trichloromercuripheny]l- 
2:3:4-trimethyl-5-pyrazolone, 4- 
hydroxy-3-chloro- (ScHRAUTH and 
BAUVERSCHMIDT), A., i, 336. 
Mercuri-4-methoxy-1-dichloromer- 
curiphenyl-2:3-dimethyl-5-pyrazo- 
lone, 3-chloro- (ScHRAUTH and 
Baverscumip?), A., i, 335. 
8-Mercuri-4-methoxy-1-dichloromer- 
curiphenyl-3-methy1-2-ethyl-5- 
pyrazolone, 3-chloro- (SCHRAUTH 
and BAUVERSCHMID?), A., i, 336. 

Mercury estimation :— 

estimation of, volumetrically (CLEN- 
NELL), A., ii, 68 

estimation of, in organic compounds 
(ABELMANN), A., ii, 371. 

estimation of, in sulphuric 
(NissEnson), A., ii, 370. 

estimation of, in urine (Ktorz), A., 
ii, 284. 

estimation of, in viscera (TSALAPAN- 
TANIs), A., ii, 841. 

Mesembrene, and its acetate (HARTWICH 
and Zwicky), A., i, 710. 

Mesembrianthemum. See Channa. 

Mesembrine (HARTWicH and ZwIckKyY), 
A., i, 710. 

Mesembrol (HARtWwicH and ZwIckKy), 
A., i, 710. 

Mesityl oxide (methyl isobutenyl ketone ; 
isopropylideneacetone), condensation of 
phenol and (Dranry), A., i, 573. 

Mesityldihexamethylenetetraminium 
dichloride (JAcosps and HIEDEL- 
BERGER), A., i, 663. 

Mesitylglyoxylic acid, ethyl and methyi 
esters (WENZEL and HELLMANN), A 
i, 541. 

Mesobilirubin and mesobilirubinogen 
(Fiscuer), A.,i, 148. 

Metabolism, animal, effect of temperature 

on (Kron), A. i, 97. 

average, in relation to body surface 
(MEANs), A., i, 736. 

basal, factors influencing (BENEDICT), 
A., i, 475. 

effect of alcohol on (VétTz and 
Dietnricn), A., i, 187. 

influence of diet on (Lusk), A., i, 
614. 

effect of administration of we ig and 
aed on (Hewitt), A., i, 37, 

38. 


acid 


in diabetes (MoorHOoUSE, PATTERSON, 
and STEPHENSON), A., i, 476. 
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Metabolism after splenectomy in dogs 
(GoLpscumIpT and Pearce), A., i, 
915. 

of amino-acids in the organism 
(Artom), A., i, 615; (LomBRoso), 
A., i, 476, 616; (LomBroso and 
Artom), A., i, 857, 915; (LomBroso - 
and LucuettT!), A., i, 917; (Lom- 
BRosO and Patern!), A., i, 918. 
of amino-acids and proteins, relative 
rate of (JANNEY), A., i, 1026. 
of fatty acids in the liver (Cooper and 
Motreram), A., i, 69, 477. 
calcium, in hyperchlorhydria (Szccut), 
A., i, 350. 
carbohydrate (UNDERHILLand Hoean), 
A., 1, 475; (v. Furta), A., i, 624; 
(UNDERHILL and Murty), A, i, 
1037. 
cholesterol, in congenital haemolytic 
jaundice (McKeLvig and RosEn- 
BLOOM), A., i, 194. 
creatine avd creatinine (Myers and 
Fink), A., i, 736, 740, 919. 
of lactic acid and of carbohydrates, 
relation between (v. Fiirrn), A., i, 
624. 
magnesium, in hyperchlorhydria 
(Seccu!), A., i, 350 
nitrogen, in man (ZEMAN, Koun, and 
Howe), A., i, 187. 
effect of bathing on (H. I. and 
H. A. Marri), A., i, 187. 
influence of fats and carbohydrates 
on (ZELLER), A., i, 736. 
of phosphorus in lambs (Ross, KEITH, 
and GRINDLEY), A., i, 1088. 
protein (JANNEY), A., i, 475. 
after hemorrhage (TAYLOR and 
Lewis), A., i, 1026. 
of uric acid (Raiziss, Dubin, and 
RincEr), A., i, 69; (BENEDICT), 
A., i, 612. 
of athletes (BENEDICT and SMITH), 
A., i, 474. 
of men and women (BENEDICT and 
_ Ems), A., i, 475. 
of vegetarians (BeNeDIcT and Rorn), 
A., i, 474. 

Metacraldehyde (metacrolein), heat of 
combustion and formation of (VoIsE- 
NET), A., ii, 227. 

Metahewettite (HILLEBRAND, MERWIN, 
and Wricut), A., ii, 271. 

Metallic cations, conductivities of 
(HEYDWEILLER), A., ii, 215. 

chlorides, variation in the value of the 
irrationality constant for (SLUITER), 
A., ii, 140. 

filament, reactions occurring when a, 
is heated in various gases (LANG- 
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MUIR), A., ii, 467. 
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Metallic filings, density of (Lowry and 
PaRKER), T., 1005; A., ii, 611. 
** fogs” (LoRENZ and EITEL), A. 
260, 261. 
haloids, additive compounds of (RosEN- 
HEIM, SCHNABEL, and BILECKI), 
A., i, 537. 
oxyhaloids, compounds of amines and 
(EPHRAIM and JAHNSEN), A., ii, 
166. 
iodides, action of ammonium bromide 
on (GUARESCHI), A., ii, 365. 
oxides, heats of formation and of 
hydration of (Mrxrer), A., ii, 
517. 
salts, electrical conductivity of mix- 
tures of (SANDONNINI), A., ii, 
406, 668. 
viscosity of solutions of (KRavs), 
A., ii, 422; (Herz), A., ii, 423. 
diffusion of solutions of (TorReE), 
A., ii, 824. 
hydrated (GuARESCHI), A., ii, 770, 
774. 
compounds of hydrogen peroxide 
with (KAZANECK), A., ii, 334. 
addition of aliphatic amines to 
(PETERS), A., i, 504. 
compounds of, with amino-acids 
and polypeptides (PFEIFFER and 
WirrtkKA), A., i, 868. 

Metallo-compounds (PickEerine), T., 
942, 955; A., ii, 637. 

Metallography, apparatus for (RosEN- 
HAIN), A., li, 688. 

Metalloids, detection and estimation of, 
in organic chemistry (MANDEL and 
NeEvsere), A., ii, 788. 

Metals, theory of the structure 

(LINDEMANN), A., ii, 47. 
electron theory of (HERZFELD), A., ii, 


ii, 


of 


preparation of microscopic crystals of 
(Bowman), A., ii, 561. 

metastability and allotropy of (CoHEN 
and DE Bruin), A., ii, 83; (CoHEN 
and HeLpERMAN), A., ii, 417; 
(CoHEN), A., ii, 565; (HoLr), A., 
ii, 619. 

transition points of allotropic forms of 
(JANECKE), A., ii, 821. 

allotropy and passivity of (Smits), A., 
ii, 217. 

passivity of (THIEL; FLapE and 
Kocn), A., ii, 218; (FLADE), A., 
ii, 219; (REICHINSTEIN), A., ii, 
245. 

molecular magnitude of, in the solid 
phase (PADOA and Bovini), A., ii, 
58. 

relation between the physical constants 
of (KLEIBER), A., ii, 313. 
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Metals, emission of light from, in the 
glow discharge (JANICKI and SEE- 
LIGER), A., il, 195. 

emissivity of, and their oxides (Bur- 
GEss and WALTENBURG), A., ii, 
42; (Buregss and Foors), A., ii, 
512. 

electrical existence of, at low tem- 
peratures (SCHIMANK), A., ii, 
209. 

electrolytic deposition of (Mazzuc- 
CHELLI), A., ii, 670, 671. 

ionisation of, by cathode rays (CAmp- 
BELL), A., ii, 134. 

pure, influence of pressure on the 
conductivity of (BECKMAN), A., ii, 
134. 

thermal properties of (HrRz), A., ii, 


hardening of (Britspy; Epwanps), 
A., ii, 565; (HADFIELD), A., ii, 
566. 

molten, surface tension of (SMirTH), 
A., ii, 44. 

solution of, in boiling mereury (BEecx- 
MANN and LigscHe), A., ii, 417. 

velocity of solution of, in acids 
(CENTNERSZWER and Sacus), A , ii, 
158, 512. 

microscopy of (HANEMANN), A., ii, 
448. 


Boyle’s views on the calcination of 
(Biocn), A., ii, 633. 
displacement of, by zine (CENT- 
NERSZWER and DRUKKER), A., ii, 
563. 
wet oxidation of (LAMBERT and CuL- 
Lis), T., 210; (LAMBERT), T., 218; 
A., ii, 158. 
action of acetylene on (RECKLEBEN 
and ScHEIBER), A., i, 113. 
action of acids, alkalis and salts on 
(HALE and Foster), A., ii, 567. 
action of, on chloro-derivatives of 
hydrocarbons (ZApr1), A.,i, 114. 
additive compounds of, with unsatur- 
ated compounds in liquid ammonia 
(ScutuBac#), A., i, 150. 
cold-worked, properties of (Lowry 
and ParKER), T., 1005; A., ii, 
611; (PARKER and Lowry), T., 
1160 ; A., ii, 675. 
colloidal, formation of (NORDENSEN), 
A., ii, 752, 753. 
preparation of solutions of (Ost- 
WALD), A., ii, 265. 
solutions of, in pyridine (PIzRONI 
and Grrarpt), A., ii, 238. 
of the platinum group, catalytic 
action of (PAAL and HoHEN- 
EGGER), A., i, 113; (PAAL and 
BurTrner), A., ii, 171. 
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Metals, heavy, action of salts of, on 
organo-magnesium compounds(Kon- 
DYREV and Fomrn), A., i, 226. 

of the copper and tin group, analysis 
of (GiLmouR), A., ii, 377. 
estimation of, volumetrically (VALEN- 
TIN), A., ii, 180. 
Metaquinonoids (BAMBERGER), A., i, 
1055. 
Meteoric iron, analysis of (Prior), A., i, 
61. 
from Western Australia (Stimpson and 
Bow ey), A., ii, 475; (Simpson), 
A., ii, 476. 
from Oregon (Foore), A., ii, 101. 
Meteoric stone from Wigan (JENKINS 
and Rugap), A., ii, 476. 
Meteorite, the Fisher (Merritt), A., ii, 
476. 

Methane, critical constants for (Car- 

poso), A., ii, 411. 

and carbon monoxide, orthobaric den- 
sities of (CARDoso), A., ii, 421. 

velocity of ignition of mixtures of air 
and (PARKER), T., 328; A., ii, 
243; (BurRELL and RosBertsoy), 
A., ii, 433. 

detection of (HAUSER and HERZFELD), 
A., ii, 587. 

Methane, dibromo-, and diiodo- (T1scurt- 
SCHENKO and RaBCEVITSCH-ZuUB- 
KOVSKI), A., i, 370. 

dichlorodinitro-, preparation of (Rak- 
SHIT), T., 1115; A., i, 766. 
trinitro-, derivatives of (PoNnzro), A., 
i, 1012. 
tetranitro-,colour reactions of (HARPER 
and MacsetH), T., 87 ; (MAacBErH), 
T., 1824; (Fiurpov), A., i, 511. 
Methanesulphonyl chloride, action of 
aluminium chloride on (BOESEKEN 
and VAN OCKENBURG), A., i, 54. 
Methoxide, sodium, reactions of, with 
nitrobenzenes (ACREE), A., ii, 681. 
2-Methoxyacetophenone, 4-hydroxy-, 
(Hoescu), A., i, 821. 
p-Methoxyacetophenoneoximinoacetic 
acid (Coun), A., i, 402. 
3-Methoxy-5-aldehydobenzylhexa- 
methylenetetraminium chloride, 2- 
hydroxy- (JAcons and HEIDELBER- 
GER), A., i, 665. 


3-Methoxybenzaldehyde, 5-bromo-2- 
hydroxy-, 2-hydroxy-, 5-nitro-2- 
hydroxy-, and their derivatives 


(Rupp and Linck), A., i, 817. 
Methoxybenzaldehydesemicarbazones, 
and 2-hydroxy-, and their salts (HEN- 
DERSON and HEILBRoN), T., 1746. 
4-0-Methoxybenzeneazo-1-naphthyl- 
amine, salts of (CASALE and CASALE- 
Saccul), A., i, 724. 
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o-Methoxybenzoic acid, mercuric salt 
(Lasoux), A., i, 537. 
methy! ester, saponification of (G1BBs, 
WILLIAMS, and GALAJIKIAN), A., 
ii, 538. 
o-Methoxybenzoic acid, 6-hydroxy- 
(CLEWER, GREEN, aud TuTiy), T., 
838; A., i, 929. 
3:5-dinitro- (KORNER and ConTARDI), 
A.,i, 791. 
m-Methoxybenzoic acid, 2-hydroxy-, 
and its silver salt and methyl 
ester (Rupp and Linck), A., i, 
818. 
2:4- and 4:6-dinitro-, and their salts 
(Giva), A., i, 887. 
p-Methoxybenzoic acid. 
acid. 
m-Methoxybenzonitrile, 5-bromo-4- 
hydroxy-, sodium salt (Brapy and 
Dunn), T., 1860. 
1-p-Methoxybenzoylanthraquinone 
(ScHAARSCHMID?T), A., i, 566. 
a-5-Methoxybenzoyl-a-ethylbutyric 
acid, 2-hydroxy- (FREUND and FLEI- 
SCHER), A., i, 972. 

o-Methoxybenzyl alcohol, 5-nitro-, and 
its derivatives (JAcoss and HEIDEL- 
BERGER), A., i, 664. 

p-Methoxybenzyl chloride, 3-nitro- 
(JACOBS and HEIDELBERGER), A., 1, 
664. 

o- and p-Methoxybenzylhexamethylene- 
tetraminium chlorides (JAcons and 
HEIDELBERGER), A., i, 664. 

o-Methoxybenzylhydantoic acid. See 
a-Carbamido-8-o-methoxy phenyl pro- 
pionic acid. 

4-o-Methoxybenzylhydantoin, and 2- 
thio-, and its acetyl derivative (JoHN- 
son and Scott), A., i, 897. 

4-o-Methoxybenzylidenehydantoin, and 
2-thio- (JoHNSON and Scort), A., i, 
897. 

p-Methoxybenzylidenehydantoin, 2-thio- 
4-m-nitro- (JOHNSON and KOHMAN)), 
A., i, 900. 

o-Methoxybenzylidene-1-methylhydan- 
toin, 4-m’-nitro- (JOHNSON and 
Scort), A., i, 899. 

o-Methoxybenzyl-1-methylhydantoin, 4- 
m’-amino- (JOHNSON and Scott), A., 
i, 899. 

1-a-Methoxybenzyl-3-naphthoic acid, 
2:4-dihydroxy-, ethyl ester (Nowak), 
A., i, 545. 

1-Methoxycarbostyril-3-carboxylic acid 
(HELLER and WuNDERLIcH), A., i, 
302. 

Methoxycaryophyllenes, nitroso- (DEvs- 
SEN, VIELITZ, and MEYER), A., i, 
275. 


See Anisic 
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2-Methoxy-N-chloroacetylbenzylamine, 
5-nitro- (JAcoss and HEIDELBERGER), 
A., i, 667. 

5-Methoxycoumarin (Rupp and Linck), 
A., i, 818. 

7-Methoxycoumarin-4-acetic acid, and 
its esters (Dry), T., 1633. 

5(or 4)-Methoxy-ww-diethylacetophen- 
one-2-carboxylic acid, 4(or 5)-hydr- 
oxy-, and its derivatives (FREUND and 
FLEISCHER), A., i, 973. 

5-Methoxy-ww-diethylacetophenone-6- 
carboxylic acid, 2-hydroxy- (FrREUND 
and FLEiscHER), A., i, 972. 

6- and 7-Methoxy-2:2-diethylindane-1:3- 
diones, hydroxy- (FREUND and FLEI- 
SCHER), A., i, 972. 

p-Methoxydihydrocinnamide (BorscHE 
and GERHARDT), A., i, 440. 

5-Methoxy-3:4-dihydrocoumarin (Rupp 
and Linck), A., i, 818. 
1-a-Methoxy-p-dimethoxymethylbenzyl- 
3-naphthoic acid, 2-hydroxy-, methyl 
ester (LUGNER), A., i, 546. 
3-Methoxy-4-ethoxybenzyl alcohol, and 
its derivatives (JaAcozss and HEIDEL- 
BERGER), A., i, 665. 
8-Methoxy-a-ethoxypropionic acid, 
ethyl ester (IRVINE, MACDONALD, and 
Sourar), T., 349. 

Methoxycycl/ohexanepenta-ol 
and NELson), A., 1, 676. 

4-Methoxy-1-hydroxyanthraquinone 
(EckErT and STEINER), A., i, 568. 

Methoxyl, estimation of, in beechwood 
tar(SuREDA BLANES and GoNSALEZ), 
A., ii, 380. 

Methoxy-S-methoxy-a-benzylcrotonic 
acid, and its ethyl ester (LAPWORTH 


(GRIFFIN 


and Metuor), T., 1278; A., i, 
939. 
-Methoxymethoxy- A48-butene (Lap- 


WoRTH and MELLOoR), T., 1277; A., 
i, 939. 
Methoxy-8-methoxy-a-methylcrotonic 
acid, and its methyl ester (LAapwortTH 
and MELLoR), T., 1276; A., i, 939. 
-y-Methoxymethoxy-5-phenyl-A8-butene 
(LapwortH and MELLOR), T., 1279; 
A., i, 939. 
5-Methoxy-1-methylbenzothiazole 
(Fries and ENGELBERTZ), A., i, 156. 
5-Methoxy-7-methylcoumarin-4-acetic 
acid, aud its methyl ester (Dey), T., 
1638. 
1-Methoxy-4-methyl-1-ethyltetrahydro- 
berberine, 4-hydroxy- (FREUND, 
FLEISCHER, HERMINGHAUS, and 
WaBaum), A., i, 986. 
6-Methoxy-2-methylthiolpyrimidone, 4- 
amino-, and 5-nitroso-4-amino- (JOHNS 
and Hrenpprix), A., i, 179. 
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o-a- and -8-Methoxynaphthoylbenzoic 
acids (Conn), A., i, 402. 
2-Methoxy-l-naphthylmethyl alcohol, 
and its derivatives (JAcoBs and 

HEIDELBERGER), A., i, 664. 
6-Methoxy-3:5-dinitro-y-cumene (HvuEN- 

DER), A., i, 130. 
9-Methoxyoctahydro-2-quinolone, 3- 


eyano- (Sen-Gurra), T., 1356; A., i, 
994 


$-Methoxyphenol. See Resorcinol, 1- 
methyl ether. 

N-p-Methoxyphenylacetodinitrile, and 
its oximino-derivative (v. MEYER and 
SpRECKELS), A., i, 963. 

3-Methoxyphenylacrylic acid, §-2- 
hydroxy-, lactone of. See 5-Methoxy- 
coumarin. 

o-Methoxyphenylalanine (JoHNSON and 
Scotr), A., i, 898. 

p-Methoxy-8-phenylaminoethyl alcohol 
(Jacoss and HEIDELBERGER), A.,i,777. 

2-Methoxyphenylarsinic acid, 4-hydr- 
oxy-, and 5-nitro-4-hydroxy- (BAUER), 
A., i, 608. 
p-Methoxyphenylbenzoylaminomethyl- 
carbinyl acetate (MANNICH and 
THIELE), A., i, 813. 
p-Methoxyphenyl bromomethyl ketone, 
compound of hexamethylenetetramine 
and (Jacoss and HEIDELBERGER), A., 
i, 820. 
3-Methoxyphenyl-a8-dibromopropiolact- 
one, 8-2-hydroxy- (Rupp and Linck), 
A., i, 818 
p-Methoxyphenylcarbethoxyamino- 
methylearbinol (MANNICH 
THIELE), A., i, 813. 
4-Methoxy-a-phenylcinnamic acids, 
stereoisomeric, and their derivatives 
(SroeRMER and Pricer), A., i, 684. 
8-p-Methoxyphenylethylamine, 8-hydr- 
oxy- (Jacosps and HEIDELBERGER), A., 
i, 779. 

p-Methoxyphenylethylcarbamide, B- 
hydroxy- (MANNICH and THIELE), A., 
i, 813. 

2-p-Methoxyphenylethyl-4-pyridone, 6- 
amino-, and 6-hydroxy- (Borscue 
and GERHARDT), A., i, 440 

4-Methoxyphenyl 4-hydroxy-3-meth- 
oxystyryl ketone, 2-hydroxy-, glucos- 
ide of (BARGELLIN}), A., i, 63. 

4- and 5-Methoxyphenyl 2-hydroxy- 
styryl ketones, 2-t:ydroxy-, glucosides 
of (BARGELLINI), A., i, 62. 

5-Methoxyphenyl mercaptan, 2-amino-, 
and its diazosulphide (FRIEs and 
ENGELBERTZ), A., i, 156. 

a-p-Methoxyphenyl-e-methyl-4*5-hexa- 
dien-y-one (KVENS, GIFFORD, and 
GrirrFirus), T,, 1676, 


and 
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5-Methoxypheny1-3-methylisooxazole-4- 
carboxylic acid, and its amide (Berri 
and BeRLINGOzz!1), A., i, 996. 
m-Methoxypheny1-6-methylquinoline-4- 
carboxylic acid, 2-8-hyiiroxy- (CHEM- 
ISCHE FABRIK AUF AKTIEN VORM. 
E. ScuErtne), A., i, 27. 
8-Methoxy-2-piperonylquinoline-4-carb- 
oxylic acid (CHEMISCHE FABRIK AUF 
AKTIEN vorM. E. SCHERING), A., i, 
720. 
a-Methoxypropane, Ay-dibromo- (Ir- 
VINE, MACDONALD, and SovtTar), T., 
349; A., i, 210. 
y-Methoxypropane-a8- dicarboxylic 
acid, and its silver salt (SIMONSEN), 
T., 787 ;.A., i, 772. 
-Methoxypropane-a8§-tricarboxylic 
acid, and its silver salt and ethyl ester 
(StmonsEn), T., 786; A., i, 772. 
m-Methoxysalicylideneanthranilic acid 
(EKELEY and Poe), A., i, 166. 
p-Methoxystilbenes, stereoisomeric 
(SroERMER and Pricer), A., i, 684. 
p-Methoxystyrene, w-chloro- (BorscHE 
and Hermpurcer), A., i, 527. 
1-p-Methoxystyryl-4-pyridone, 6-hydr- 
oxy- (BorscHE and GERHARDT), A., 
i, 439. 
B-Methoxysuccinic acid, 
(Haworrn), T., 15. 
3-Methoxythiodiphenylaminesulphoxide 
(KEHRMANN and DisEreEns), A., i, 
305. 
Methoxythiolbenzene, p-nitro- (ZINCKE 
and LENHARDT), A., i, 399. 
Methoxytoluene. See Tolyl methy] 
ether. 
3-Methoxy-p-toluic acid, 6-bromo-, 
methy! ester and 6-chloro-, and its 
salts and derivatives (v. WALTHER 
and ZrppEr), A., i, 806. 
o-Methoxytoluoylbenzoic acid (Conn), 
A., i, 402. 
Methoxy-o-tolyl methyl ketones, 3- and 
5-hydroxy- (Horscn), A., i, 821. 
8-Methoxy-a-o-4-xylylethyl alcohol 
(SpArn), A., i, 263. 
5-Methoxy-m-xylyl 2-methyl 
(v. AUwERs), A., i, 145. 
Methyl alcohol, surface tension of 
(RicHaRpDs and Coomss), A., ii, 
§22. 
effect of food on the occurrence of, in 
urine (v. FELLENBERG), A., i, 7438. 
detection of (v. FELLENBERG), A., ii, 
587 ; (FRANCESCHI), A., ii, 588. 
detection of, in presence of ethyl 
alcohol (PAzieNntTI), A., ii, 588; 
(Wiiks), A., ii, 589. 
estimation of, in presence of ethyl 
alcohol (Jonzs), A., ii, 493. 


a-hydroxy- 


ketone 
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Methyl alcohol and formaldehyde, 
estimation of (LOCKEMANN and 
CRONER), A., ii, 190. 

estimation of, in varnishes (KNIGHT 
and LincoLy), A., ii, 843. 

Methyl alcohol, amino-, chloroacetyl 
derivative, salts of (Jacops and 
HEIDELBERGER), A., i, 775. 

Methyl ether, chloro-, syntheses by 

means of (SIMONSEN), T., 783 ; 
A., i, 772. 

condensation of, with a-alkyl- 
acetoacetic esters (LAPWORTH 
and Mettor), T., 1273; A., i 
939. 

dibromo-, preparation of (TIscHT- 

SCHENKO and RABCEVITSCH- 
ZuBKOVSK}), A., i, 370. 

action of benzene and aluminium 
bromide with (RABCEVITSCH- 
ZuBKOVSK]), A., i, 393. 

Methyl iodide, action of sodium ethoxide 
with, in absolute ethyl alcohol 
(RoBERTSON and AcrREE), A., ii, 681. 

Methylacetoacetonitrile (MonHR), A., i, 
222. 

Methylacetyl-p-phenylenediamine, 3:5- 
dinitro- (MELDOLA and HOLLELY), 
T., 615; A., i, 588. 

N-Methylalanine, and its derivatives 
(FiscHER and Lipscuitz), A., i, 242. 

1-Methy1-4-allyl-3-cyc/ohexanone-4- 
carboxylic acid, ethyl ester, and its 
semicarbazone (K6Tz, NussBAuM, and 
TAKENs), A., i, 264. 

4-Methyl-2-allylphenol, phenylurethane 
of (HILL and GraF), A., i, 881. 

B-Methyl-e-allylpimelic acid, ethyl ester 
(Kérz, NusspAum, and TaKEns), A., 
i, 264. 

3-Methylaminoanisole, 4:6-dinitro-3- 
nitroso- (REVERDIN), A., i, 525. 

p-Methylaminobenzenediazoxy-methyl- 
aminobenzene and -phenylaminobenz- 
ene (FiscHER and JOHANNES), A 
908. 

o-Methylaminobenzoylbenzanilide 
(Mumm, HEssk, and VoLquArtz), A., 
i, 245. 

a-Methylaminoisobutyronitrile, and its 
platinichloride (GABRIEL), A., i, 458. 

6-Methylamino--cumene, 3:5-dinitro-, 
and its 6-nitro-derivative (HUENDER), 

| A., i, 130. 
: a- Methylamino- a-ethylbutyric acta, and 


“? 1, 


its derivatives (IMMENDORFER), A., i, 
582. 
a-Methylamino-a-methylbutyric acid, 


and its derivatives (IMMENDORFER), 
A., i, 583. 
3-Methylaminophenetole, nitro-deriva- 
tives of (REVERDIN), A., i, 524. 
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$-Methylaminophenol, 4:6-dinitro- (RE- 
VERDIN and DE Luc), A., i, 60. 

Methylaminophenylarsinic acid (Pov- 
LENC FRERES and OECHSLIN), A., i, 
855. 

Methylaminophenylphthalide, p-nitroso- 
(FiscHER and Lorewsg), A., i, 888. 


Sp a ae and its 
salts (EBERHARD), A., i, 835. 
Methylaminothiodiazolethiol, and its 


disulphide (Buscu and Lotz), A., i, 
318. 

Methylaminothiolbenzene, p-nitro-, and 
its derivatives (ZINCKE and LEn- 
HARDT), A., i, 399. 

o-Methylamino-7-tolyldiphenylsulph- 
one (Witt and Truttwiy), A., i, 229. 

Methylanthracene from frangula emodin 
(KRrAsovsk]I), A., i, 420. 

2-Methylanthracene, pentabromo-, and 
its salts (FiscHER and REINKOBER), 
A., i, 876. 

2-Methylanthraquinone, chloro-deriva- 
tives of (AKTIEN-GESELLSCHAFT FUR 
ANILIN-FABRIKATION), A., i, 22. 

Methylanthraquinones, hydroxy-, separ- 
ation and identification of (BAILEY), 
A., ii, 384. 

Methylarsinic acid, 
(BarTuHE), A., i, 87. 

5(4)-Methy1-4(5)- -arylaminomethylgly- 
oxalines, preparation of (GERNGROSsS), 
A., i, 29, 167. 

a- and B-Methylisobebeerimethines, and 
their salts and derivatives (ScHOLTz 
and Koca), A., i, 450. 

Methylisobebeerine, and its methiodide 
(ScHo.tz and Kocn), A., i, 450. 

Methylbenzoic acid. See Toluic acid. 

Methylbenzophenone. See Phenyl tolyl 
ketone. 

1-Methyl- i ig (ZINCKE 
and Skrpert), A., i, 882. 

1- Methylbenzothiazole, 3:5-dibromo- 
(ZINCKE and SErBert), A., i, 882. 

2-Methyl-1:3-benzoxazine, and its salts 
(GABRIEL), A., i, 999. 

7-Methyl-1:4-benzoxazone-4, 6-chloro- 
(v. WALTHER and DEMMELMEYER), 
A., i, 880. 

Methyl §8-benzoylaminoethyl 
(GABRIEL), A., i, 998. 

o-, m-, and p-Methylbenzylhexamethyl- 
enetetraminium chlorides (Jacobs and 
HEIDELBERGER), A., i, 663. 

4-Methylberberinal, and _ its salts 
(FREUND, FLEISCHER, HERMINGHAUS, 
and WALBAUM), A., i, 983. 

4- pees a ote | hydrochloride and 
hydriodide (FrEuND, FLEISCHER, 
ERMINGHAUS, and WALBAUM), A,, i, 

983. 


antipyrine salt 


ketone 
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Methyl-7’-bromomethylbisbutyrolact- 
one-aa-spiran, y-chloro- (Leucus and 
LEMCKE), A., i, 379. 

y-Methylbutane, Sy5-tribromo-, action 
of magnesium on (KRESTINSKI), A., i, 
365. 

1-Methyleyc/obutane, 1-nitro-(Rosanov), 

ay | , 

8-Methyl-8-butanol, amino-, chloro- 
acetyl derivatives, and their hexa- 
methylenetetramine compounds (Ja- 
cobs and HEIDELBERGER), A., i, 779. 

8-Methyl-Af-butene (trimethylethylene), 

conversion of, into trimethyleyclo- 


pentenone (WALLACH, RecHEn- 
BERG, and Rresener), A., i, 499. 
phosphorate (WILLUSTATTER and 


SONNENFELD), A., i, 327. 
dl-a-Methylbutyric acid, a-amino-, pre- 
paration and resolution of (GADAMER 
and Ruxop), A., i, 221. 
a-Methylbutyrophenone, a-amino-, and 
its salts (FreyraG), A., i, 544. 

Methylcarbamide, nitration of (BACKER), 
A., i, 653. 

Methylearbanilide, o-cyano- (BoRscHE 
and SANDER), A., i, 300. 

Methylearbinols, ¢richloro-, decomposi- 
tion of (Kérz and Dreset), A., i, 208. 

1-Methyl1-1-dichloromethy]-4:4-diethyl- 
cyclohexan-2-one (v. AUWERS and 
LANGE), A., i, 950. 

1-Methyl-1-dichloromethylcycl/ohexane 
(v. AUWERS and LANGE), A., i, 949. 

6-Methylchromanone, and its derivatives 
(v. Auwers and KROLLPFEIFFER), 
A., i, 442. 

a-Methyleinnamic acids, stereoisomeric, 
and their derivatives (STOERMER and 
Vout), A., i, 685. 

8-Methyleinnamic acid, a-cyano-, and 
its ethyl ester (SCHEIBER and MEISEL), 
A., i, 255. 

2-Methyleinnamic acid, 4-nitro- (FRAN- 
ZEN and SCHNEIDER), A., i, 240. 

2-Methylcoumaran, preparation of (Far- 
BENFABRIKEN VORM. F. BAYER & Co.), 
A., i, 707. 

5-Methylcoumaran, 3-amino-, and its 
derivatives (SroERMER and BARTHEL- 
MEs), A., i, 153. 

4- and 5-Methyleoumaranyl salts 
(SrorRMER and BARTHELMEs), A., i, 
153. 

4-Methyleoumarin, and 
salts of (Guosn), T., 1600. 

4-Methylcoumarin, 3-chloro-5:7- 


7-hydroxy-, 


and 


-6:7-dihydroxy-, and their derivatives 
(Dey), T., 1648. 

6-, 7-, and 8-Methylcoumarin-4-acetic 
acids, and their derivatives (Dry), 
T., 1635. 
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6- and 7-Methylcoumarin-4-carboxylic 
acids, and 3-chloro-, and their ethyl 
esters (Dry), T., 1644, 

Methylcoumarinoline, and its salts 
(SroERMER and BARTHELMEs), A., i, 
154. 

Methylcoumarone-1:2-dicarboxylic 
acid, and its silver salt (Dey), T., 
1650. 

Methylcerotononitrile, amino- (Monn), 
A., i, 222. 

N-Methyldiethylhippuric acid. See a- 
Benzoylmethylamino-a-ethylbutyric 
acid. 

N-Methyldiethylhippurylmalonic acid. 
See -Benzoylmethylamino-8-keto-y- 
ethy]pentanedicarboxylic acid. 

2-Methyl1-4:4-diethyl-5-pyrrolidone 
(HALLER and Baver), A., i, 412. 

2-Methyl-5:5-diethyltetrahydrofuran 
(WonLcemuTs), A., i, 560. 

meso-2-Methyldihydroanthracene (FI- 
SCHER and REINKOBER), A., i, 877. 

4-Methyldihydroberberine (FrEUND, 
FLEISCHER, HERMINGHAUS, and 
Wa.zavumM), A., i, 983. 

Methyldihydrodeoxycinchotine, salts of 
(FREUND and BREDENBERG), A.,i, 160. 

3-Methyldihydro-1:2:4-triazole, 4- 
amino-5-imino-,and its salts (GAITER), 
A., i, 656. 

Methyl 456-dimethyl-n-nonyl 
See Hexahydro-y-ionone. 
2-Methylene-bis-3-amino-4-quinazolone 

(HELLER), A., i, 844. 

Methylenebisdi-y-xylylmethane 
Ton and Ewine), A., i, 953. 

3-Methylenebis-3-hydrazino-3:4-di- 
hydrobenzoxazine (HELLER), A., i, 
844. 

Methylenebisiodoacetamide (JACOBS 
and HEIDELBERGER), A., i, 673. 

Methylene-blue, use of, in analysis 
(ATACK), A., ii, 787. 

Methylenediamine, and its salts (KNuD- 
SEN), A., i, 220. 

3:4-Methylenedioxybenzylhexamethyl- 
enetetraminium chloride (Jacoss and 
HEIDELBERGER), A., i, 665. 

6-mp-Methylenedioxycinnamoyl-3- 
piperonylidene-3’:4’-methylenedioxy- 
flavanone, 7-lydroxy- (Ryan and 
O'NEILL), A., i, 1072. 

2:3-Methylenedioxy phenanthraphen- 
azine (G. M. and R. Rosrnson), T., 
1761. 

7:8-Methylenedioxy-3:5:3’:4’-tetra- 
methoxyflavone (NIERENSTEIN), T., 
871; A., i, 696. 

Methylenedipapaverine, and its hydro- 
chloride (FxeuND and FLEISCHER), 
A., i, 450. 


ketone. 


(Hvs- 


ic 
y] 
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Methyleneglycerol, structure of, and its 
derivatives (Peacock), T., 815; A., 
i, 767. 

Methylene ketones, hydroxy-, formation 
of heterocyclic compounds from (SEN- 
GuptTA), T., 1847; A., i, 993. 


LEMIEN), A., i, 273 
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| 2-Methyl-5-ethyltetrahydrofuran-5- 


Methylenesabinaketone, hydroxy- (Kérz | 
Methylglucoside, phosphoric acid esters 


LemIEN), A., i, 273. 
Methylephedrine methochloride (EBEr- 
HARD), A., i, 834, 
p-Methylethylaminoacetanilide. See 
Methylethyl-p-phenylenediamine. 
o-4’-Methylethylaminobenzoylbenzoic 
acid (Coun), A., i, 402. 
4-Methyl-3-ethylaniline, and its sulph- 
ate (HILL and Grar), A., i, 881. 
4-Methyl-1-ethylberberinal hydrate, 
and its hydriodide (FrREUND, FLE!- 
SCHER, HERMINGHAUS, and WaAL- 
BAUM), A., i, 985. 
5-Methyl-3-ethylcoumarone (STOERMER 
and BARTHELMEs), A., i, 1538. 
6-Methyl1-3-ethyl-5:6-dihydrozscoxazine, 
and its picronolate (WOHLGEMUTH), 
A., i, 164. 
5-Methyl-6-ethy1-2:3-dihydro-2-pyrid- 
one, 3-cyano-, and its 3-carboxylic acid 
(Sen-Gupta), T., 1861; A., i, 995. 
2-Methyl-1l-ethyldihydroquinoline, _bi- 
molecular (HELLER, Bus, and Kopr- 
ETZKY), A., i, 300. 
2-Methyl-4-ethylglyoxaline, and its 
picrate (WrnDAUs and ULLRIcE), A., 
i, 309. 
4-Methyl-1-ethylidenedihydroberberine, 
and its salts (FreuND, FLEISCHER, 
HERMINGHAUS, and WALBAUM), A., 
i, 986. 
Methyl ethyl ketone, action of 2:3:4:6- 
tetranitrophenylmethylnitroamine 
on (VAN Rompuren), A., i, 796 
dichloro- (BLAISE), A., i, 56. 
4-Methyl-2-ethylphenol, and its phenyl- 
urethane (HILL and GrarF), A., i, 881. 
3-Methyl-4-ethylpyrazobenzotriazine 
(Monr, Krarr, Marx, Meyer, 
SCHENKE, SCHMIDT, and WARNECKE), 
A., i, $21. 
2-Methyl-3-ethylpyrrole, and its picrate 
(Pitoty, WILKE, and BiomeEr), A., 
i, 176. 
2-Methyl-3-ethylpyrrole-4-carboxylic 
acid, and its ethyl ester (PiLory, 
WILKE, and BiémeEr), A., i, 176. 
Methylethylpyruvic acid. See a-Keto- 
B-methylvaleric acid. 
4-Methyl-1-ethyltetrahydroberberine, 
1-cyano-4-hydroxy- (FREUND, FLEI- 
SCHER, HERMINGHAUS, and WAL- 
BAUM), A., i, 986. 


carboxylic acid, and its ethyl ester 
and amide (WoOHLGEMUTH), A., i, 560. 

6-Methy1-3-ethyltetrahydropyridazine, 
and its hydrochloride (WOHLGEMUTH), 
A., i, 165. 


Methylenenopinone hydroxy- (K6rz and | 2-Methyl1-1-ethyl-A*-tetrahydropyrid- 


ine, derivatives of (Lipp and WIpN- 
MANN), A., i, 717. 


of (FISCHER), A., i, 296. 
Methylglucosides (FiscnEr), A., i, 57. 
Methylglutaconimide, cyano-, cupram- 

monium derivative, erystallography 

of (BAaLzAc), A., i, 946. 

a ar (JOHNSON and 

Nicotet), A., i, 1007. 

Methyl glyoxal, f ‘formation of (NEUBERG 
and Rrwa.p), A., i, 939. 
colour reactions MF (NEUBERG), A,, ii, 
804. 
¢- ae -a8-dicarboxylic acid 

(Lonernov), A., i, 936. 
¢-Methylheptane-ay7-tricarboxylic 

acid, and its ethyl ester (LONGINOY), 

A., i, 936. 


| B-Methylheptan-n-ol-¢-one, and its de- 


rivatives (WALLACH, SCHULZE, and 

GRrOPPEL), A., i, 498. 
8-Methylheptan-¢-one, and its bromo- 

derivatives (WALLACH, SCHULZE, and 


GroppE.), A., i, 498. 

| Methyl-A*»-cyclohexadienone, w- 
2:4:4:5:6-hexachloro- (v. WALTHER 
and Zipper), A., i, 805. 


6-, 7- and 8-Methylhexahydro-2-quinol- 
ones, and their 3-carboxylic acids, 
and 3-cyano- (SEN-Gupra), T., 1360; 
A., i, 994. 

1- -Methyleyc Johexane, 3:4-diamino-, and 
3:4-dioximino-, and their salts (Kora, 
NUSSBAUM, and TAKENS), A., i, 265. 

1-Methyle yclohexane- 3:5-diol, “and its 
dibenzoyl derivative (CRossLEY and 
Renour), T., 606; A., i, 526. 

1- Methyleyclohexane-1 :8-dione, prepara- 
tion of (CROSSLEY and RENoUvUF), T., 
605; A., i, 526. 

1- -Methylc yclohexane- -3:4-dione, and its 
derivatives (Kérz, NussBAUM, and 
TAKENS), A., i, 265. 

1-Methylcyclohexan-3-0l, o-nitrobenzoyl 
derivative (CkossLEY and RENOUF), 
T., 605; A., i, 526. 

ape a rg of oxalic 
acid on (JubRY), A., i, 522. 

1-Methylcyc/ohexan-3-one, 2:4-diamino-, 

and 2:4-dioximino- (K6rTz, Nuss- 
BAUM, and TAKENS), A., i, 265. 

4-oximino-, and its derivatives (oe 
NussBauM, and TaKEns), A., i, 
264. 
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trans-1-Methylcyclohexan-4-one, 2- 
amino-, benzoyl derivative (HARRIES 
and MorRE LL), A., i, 969. 

Methyleyclohexenoneacetic acid, and its 
ae (Harrigs and Fon- 
ROBERT), A., i, 278. 

Methylhomovanillin, and its a ar 
(Harnies and HAARMANN), A., i, 
134. 

l-Methylhydantoin (Dakin), T., 439; 
A., i, 465. 

3-Methylhydantoin, 2-thio- (Komatsv), 
A., i, 168 


3-Methylhydantoin-1-acetic acid, 2- 
thio-, ethyl ester (BaILey and 
Snyper), A., i, 390. 


INDEX OF 


2-Methylhydrindane (KisuNeEr), A., i, | 
| 5-Methyl-o-nitrobenzylidenecoumaran- 


562. 
2-Methyl-1-hydrindol (Kisnner), A., i, 
562. 


2-Methyl-l-hydrindone, synthesis and 
derivatives of (KISHNER), A., i, 562. 

3-Methylhydrindone, oximino-, action 
of hydrochloric acid and formaldehyde 
on (STEINKOPF and BEssaRIrscH), 
A., i, 413. 

n- -Methyl- y-hydroxymethyloctan-a-ol, 
and its derivatives (LONGINOV), A.., i, 
936. 

3-Methylimino-1:5-dimethylcyc/ohexene, 
and its salts (BAEYER, Piccarp, and 
GRUBER), A., i, 291. 

2-Methylindole-3-aldehyde, derivatives 
of (ANGELI and ALESSANDRI), A., i 
454. 

2-Methyl-a8-indolothiophen, and its 3- 
carboxylic acid, and ethyl ester 
(BENARY and BARAVIAN), A., i, 577. 

2-Methylindone, and its semicarbazone 
(SrogRMER and Vout), A., i, 685. 

Methyl.y’-iodomethylbisbutyrolactone- 
aa-spiran, y-chloro- (Lreucus and 
Lemoxer), A., i, 379. 

1-Methylisatoxime methyl ether (Bor- 
SCHE and SANDER), A., i, 299 

l-N-Methyl-leucine, and its derivatives 
(FiscueEr and Lipscuitz), A., i, 243. 
Methylmenthol, and its acetate (Bapr- 


KER), A., i, 1055. 
Methyl-+y’-methylbisbutyrolactone-aa- 
spiran, y-chloro- (LEucHs and 


LemcKEe), A., i, 379. 

2-Methyl-4-methylene-y-benzpyran, 7- 
hydroxy-, and its salts (GHosn), T 
1598. 

2-Methyl-4-methylene-1:4-a-naphtha- 
pyranol, and its salts (Guosn), T., 
741; A., i, 833. 

N-Methylmethylethylhippurylmalonic 
acid. See y-Benzoylmethylamino-s- 
lima eae ians 
acid, 


SUBJECTS. 


1-Methyl-4:3-8-naphthapyrone, 2- 
chloro-, and 2-thio- (Dy), T., 1629. 
4-Methyl-1:2-a-naphthapyrone, and 6- 

amino-, 6-nitro-, and 2-thio-, and 
their derivatives (Dry), T., 1625. 
8-chloro- (Dry), T., 1649. 
and 2-thio-, and their salts (GHosnH), 
T., 1604. 
3-Methyl-88-naphthindazole, and its 6- 
acetyl derivatives (Wirr and Braun), 
A., i, 416. 
4-Methyl-2-naphthoic acid, 3-hydroxy- 
4-chloro-, methyl ester (JAcoBs and 
HEIDELBERGER), A., i, 665. 
3-Methylnitroaminoanisole, 4:6-dinitro-, 
action of potassium hydroxide on 
(REVERDIN and pe Luc), A., i, 60. 


one (STOERMER and BARTHELMES), 
A., i, 154. 
1-Methy1-4-m-nitro-y-hydroxybenzyl- 
hydantoin (JonNson and KoHMANN), 
A., i, 901. 
Methylnopinone, and its semicarbazone 
(K6rz and LemrEn), A., i, 273. 
7-Methyloctahydro-2-quinolone,3-cyano- 
9-hydroxy- (SEN-Gupta), T., 1359; 
A., i, 994. 
-Methyloctan-n-one-a-al peroxide (Har- 
RIES and ComBERG), A., i, 968. 
N-Methylpavinemethine, and its salts 
(Pyman), T., 182; A., i, 163. 
Methyleyclopentane, w-nitro- (RosANOV), 
A., i, 658. 
Methylceyc/opentenaldehyde, and its semi- 
caibazone (HaRRIgsS and CoMBERG), 
A., i, 968. 
5-Methylcyc/opentene-1-carboxylic acid, 
and its silver salt (Harries and 
ComsBers), A., i, 968. 
B-Methyl-Ac-pentenoic acid, a-cyano-, 
ethyl ester (SCHEIBER and MEISEL), 
A., i, 255. 

Methylpentoses, estimation of, in wines 
(ScHAFFER and ARBEN2), A., ii, 591. 
Methylphenazine, 2-amino-3- -hydroxy- . 

and its derivatives (KEHRMANN and 
KisstngE), A., i, 316. 
Methyl-p-phenylenediamine, 3.5-dinitro- 
(MELDoLA and Ho.ety), T., 617; 
A., i, 588. 
6-Methy1-2-piperonylquinoline-4-carb- 
oxylic acid (CHEMISCHE Fabrik 
vorm. E. ScHEertne), A., i, 720. 
Methylisepropionylgiyeine, ethyl ester 
(Scumipr), A., i, 386. 
4-Methyl-1-n- -propylberberinal, and its 


salts and derivatives (FREUND, 
FLEISCHER, HerRMINGHAUS, and 
Wabarm), A., i, 986. 


Methylisvpropyl-Ag-butenylcarbinol 
(WALLACH and GréppEt), A., i, 498. 


roe 


~a* 
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4-Methyl-1-x-propyldihydroberberine, 
and its derivatives (FREUND, FLEI- 
SCHER, HERMINGHAUs, and WAL- 
BAUM), A., i, 986. 

1-Methyl-2-propyldihydroquinoline (v. 
BRAUN and Aust), A., i, 586. 

2-Methyl1-1-propyldihydroquinoline, 
bimolecular (HELLER, Bus, 
Kopetzky), A., i, 300. 


and 


its derivatives (WOHLGEMUTR), A., 
i, 559. 

Methyleyclopropylglyoxylic acid, and 
its derivatives (WouLGEMuTH), A., i, 
559. 


5-Methy1-8-isopropylhexahydro-2-quino- 


| 
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n- and y-4-Methyltetrahydroberberines, 
and their methiodides (FREUND, 
FLEIScHER, HERMINGHAUS, and WAL- 
BAUM), A., i, 983. 


_ 1-Methylthiazolyl-4-phenylsemicarb- 


azide, -semicarbazide, and -thiosemi- 
carbazide (Buscu and Lotz), A., i, 
319. 


| 4-Methylthienyl-2:6-dimethyldihydro- 
2-Methylceyclopropyl ethyl ketone, and | 


lone, its 3-carboxylic acid, and 3- | 
cyano- (SEN-Gupra), T., 1862; A.,i, | 


995. 

1-Methy1-4-propy1-3-cyc/ohexanone-4- 
carboxylic acid, ethyl ester and its 
semicarbazone (K6Tz, NusspauM, and 
TAKENS), A., i, 264. 

4-Methyl-2-propylphenol, and its phenyl- 
urethane (HILL and Grar), A., i, 881. 

1-a-p-Methyl-o-isopropylphenoxy-p- 
aldehydobenzyl-3-naphthoic acid, 2- 
hydroxy-, methyl ester (LuGNER), 
A., i, 547. 


Methylceyclopropyl pheny] ketone, and its | 


derivatives (WoOHLGEMUTH), A., i, 559. 
8-Methyl-e-propylpimelic acid (Kérz, 
Nusssaum, and TaKeEns), A., i, 264. 
1-Methyl1-2-propyltetrahydroquinoline, 
and its picrate (Vv. BRAUN and Aust), 
A., i, 586. 
1-Methylpyridone, preparation 
(FARGHER and Furness), T., 690. 
1-Methylpyrrole-2-aldehyde, azine 
(ALESSANDRI), A., i, 989. 
3-Methylindigotin, 3-hydroxy- (TscHILI- 
KIN), A., i, 7 
See 


722. 
‘* Methylquinolindigotin.” 
Methylindigotin, 3-hydroxy-. 
Methylquinolines,w-amino-, manufacture 
of (VEREINIGTE CHININFABRIK, ZIM- 
MER & Co.), A., i, 462. 
Methyl red, interatomic change in 
(Mrxovicr and Ko to), A., ii, 383. 
use of, as an indicator (THomson), 
A, &, 31 
Methyl sabinaketone (Ké1zand Lemi£n), 
A., i, 273. 
Methylsemicarbazide (BouGAULT), A., i, 
598. 
2-Methylstyrene, 8-4-dinitro- (FRANZEN 
and SCHNEIDER), A., i, 240. 
Methylsuccinic acid, amino-, ethyl ester 
(Puitippi and SpENNER), A., i, 223. 
Methylsuccinyl-d/-bornylamide (CoHEN, 


of 
of 


3- 


MARSHALL, and Woopmay), T., 891; | 


A., i, 661. 


pyridine-3:5-dicarboxylic acid, ethyl 
ester (VLASTELICA), A., i, 444. 
a-Methylthiobenzilic acid, methyl ester 
(BECKER and Bistrzyck1), A., i, 246. 
Methylthio-o-benzoicsulphinide (MAN- 
NESSIER), A., i, 689. 
2-Methylthiol-4-aldehydodihydro-6- 
pyrimidone, diethylacetal of (JouNsON 
and CreTcHeEr), A., i, 1002. 
1-Methylthiolbenzene, thiol-, and its 
trinitrophenyl derivative (PoLLAK 
and WIENERBERGER), A., i, 528. 
2:4-dithiol-, and its derivatives (Po- 
LAK and WIENERBERGER), A., i, 


528. 
1-Methylthiolbenzene-2:4-disulphonyl 
chloride (PoLtAK and WA1ENER- 


BERGER), A., i, 528. 
1-Methylthiolbenzene-2:4-dithiolacetic 
acid (PoLLAK and WIENERBERGER), 
A., i, 528. 
o-Methylthiolbenzoic acid, and its nitrile 
(ZINCKE and SErBert), A., i, 882. 
1-Methylthiol-2:4-di-2’:4’:6’-trinitro- 
phenylthiolbenzene (PoLLAK and 
WIENERBERGER), A., i, 528. 
2’-Methylthioldiphenylamine, 4-nitro-2- 
amino-, and 2:4-dinitro- (ZINCKE and 
SerBert), A., i, 881. 
2-Methylthiol-1-methylpurine, 6:8-di- 
hydroxy- (JoHNs and HENDRIX), 
A, i, 37%. 
2-Methylthiol-1-methyl-6-pyrimidone, 
4:5-diamino- (JOHNS and HsNpRIix), 
A., i, 179. 
6-Methylthiol-4-methylsulphinylbenz- 
ene, 1:3-dichloro- (PoLuaAK and 
WIENERBERGER), A., i, 530. 
4-Methylthiol-a-naphthol, and its deriva- 
tives (ZINCKE and RvUPPERSBERG), 
A., i, 136. 
5-Methylthiol-a-naphthol, and its acetate 
(RENNERT), A., i, 532. 
Methylthiol-2:4:6-trinitrophenylthiol- 
benzene (PoLLAK and WIENERBERGER), 
A., i, 529. 
$-Methylthiolphenanthrene (FriEvp), T., 
1215; A., i, 883. 
o-Methylthiolphenyltrimethylammonium 
iodide, and its derivatives (ZINCKE 
and Serpert), A., i, 883. 
Methyl(1)thionaphthacoumarin (SMILEs 
and GHoss#), T., 1880; A., i, 981. 
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4-Methylthionaphthen (v. AUWERs), 
= % 2 
2-Methylthiophen, 5-iodo-, preparation 
of (VLAsSTELICA), A., i, 444. 


2-Methylthiophen-5-aldehyde, - its 
derivatives (VLASTELICA), A., i, 444. 
2-Methylthiophen-3-carboxylic ‘oad, 4- 
amino-, ethyl ester and derivatives 
(BENARY and BarRavian), A., i, 
578. 
4-hydroxy-, and its salts and esters 
(BeNARY and BARAVIAN), A., i, 
576. 
ae (FiscuEer and Lip- 
SCHITZ), A., i, 242. 
-Methylundecane, e-chloro- 
A., i, 935. 
B- oe (VANIN), 


(VANIN), 
a, 4, 


Methylurethane, nitroso-, action of 
arsenite on (GUTMANN), A., i, 127. 
Methylvanillylideneanthranilic acid 

(EKELEY and Por), A., i, 166. 

Microaérotonometer (Kato), A., ii, 792. 

Micro-balance, new (Emicn), A., ii, 
646 ; (RIESENFELD and MOLLER), A., 
ii, 831. 

Microbes (micro-organisms), action of, 
on a-keto-acids (NEUBERG and JAMA- 
KAWA), A., i, 354; (NEUBERG and 
REWALD), A., i, 1045. 

Micropyrometer, measurements with the 
(Burgess and WALTENBURG), A., ii, 
42. 

Milk, constituents of, and their separa- 

tion (VAN SLYKE and Bosworts), 
A., i, 192. 

freezing point of (VAN DER LAAN), 
A., i, 622, 1077 ; (HENDERSON and 
MeEstTon), A., ii, 28, 189; (Srurrer- 
HEM), A., ii, 29; (VAN Eck, F1- 


LIPPO, VAN DER LAAN, LAM, VAN | 


RAALTE, and Rercuer), A., ii, 112; 
(Scnoort), A., ii, 189. 

coagulation of (ORLA-JENSEN, MEYER, 
and A. D. ORLA-JENSEN), A., i, 31, 
349; (MiLroy), A., i, 742. 

catalase in (TayLor), A., i, 920. 

presence of ‘‘complement” in (HEw- 
LETT and Revis), A., i, 70, 921. 

deposit obtained on centrifugalising 
(WARDLAW), A., i, 103. 

inactivation of peroxydase in (ZILVA), 
A., ii, 74. 

effect of pituitary extract on the 
secretion of (Hitt and Simpson), 
A., i, 45, 103; (MaxweLi and 
RoTHeErA), A., i, 1033. 

phosphatides in (OsBorNE and WAKE- 
MAN), A., i, 920. 


proteins of (Hart, Humpurey, and 
BENTLEY), 


A., i, 742. 
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Milk, Wwe, composition of (GRim- 
men), A ., i, 192 


cow’s, physical properties of (Wike- 
NER), A., i, 348. 

diffusible phosphorus of (Warp. 
LAW), A., i, 103. 


human, constituents of (Bosworrn), 
A., i, 622. 
analyses of (MEILLERR), A., ii, 383. 
titration of, with alcohol (L6#NIs ; 
AvZzINGER), A., ii, 293. 
detection of benzoic and salicylic acids 
in (Puiuiprr), A., ii, 707. 
detection of hydrogen peroxide in 
(DarLINGTON), A., ii, 697. 
| detection of nitrates in (FrRITZMANN), 
A., ii, 278. 
detection and estimation of citric acid 
in (Kunz), A., ii, 595. 
estimation of lactose in, by means of 
colloidal iron (HILL), A., ii, 381. 
estimation of lecithin in (Broprick- 
PitTarD), A., ii, 293. 
condensed, estimation of sugars in 
(Revis and Paynpr), A., ii, 27. 
Minerals from the Caucasus (ARSHINOV), 
A., ii, 359. 
of the nepheline group (ZAMBONINI), 
A., ii, 570 
Sardinian, spectroscopic examination 
of (SERNAGIOTTO), A., ii, 713. 
of Sweden (Fink), A., ii, 638. 
analysis of (SCHOELLER), A., ii, 173. 


| calculation of formule of, from 

analyses (VAN ORSTRAND and 
Wricut), A., ii, 20. 

opaque, microscopic detection of 
(Bruce), A., ii, 180. 


poisonous, detection of, in water 
(Fieury), A., ii, 796. 
estimation of carbon dioxide in (Bore- 
sTROM), A., ii, 281. 
| Mio-mio. See Baccharis coridifolia. 
Mixtures, binary, surface tension in 
(Papoa and Marrevcct), A., ii, 
676. 
thermal analysis of (Baup), A., ii, 
822. 
solid, anisotropic and isotropic, mo- 
lecular structure of (TAMMANY), 
A., ii, 427. 
Molasses, preparation of ye acid 
and betaine from (ANDRLIK), A 7 — 
Molecular attraction (JARVINEN), A., ii, 
251; (Mruts), A., ii, 315. 
complexity, relation of heat of forma- 
tion to (MELLOR), A., ii, 315. 
layers, velocity of solution of (Vv. 
Hevesy and Rona), A., ii, 247. 
structure, optical activity and enan- 
tiomorphism of (BARLow and PoP), 


T., 700; A., ii, 527. 
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Molecular structure of solid binary 
mixtures (TAMMANN) A., ii, 427. 

Molecular vibration of solids (PAGLIANI), 

A., ii, 605. 

weights. See Weights, molecular. 

Molecules, structure of (CREHORE), A., 

ii, 92; (CROMMELIN), A., ii, 682. 

size of (VAN LaAAR), A., ii, 938; 
(RANKINE), A., ii, 250. 

shape of (SvEDBERG), A., ii, 628. 

diameter of (HERz), A., ii, 682. 

geometrical asymmetry of (SvED- 
BERG), A., ii, 508. 

number of, in homologous series of 
organic compounds (HERz), A., ii, 
823. 

complex, problems of (LENARD), A., 
ii, 507. 

hydrated and complex, solubility of, 
in non-associated solvents (DE 
Szyszkowsk!), A., ii, 617, 618. 

Molybdenum, atomic weight of (Mit- 

LER), A., ii, 782. 

compressibility of (RicHaRDS and 
BARTLETT), A., ii, 229. 

dioxide, coagulation of colloidal solu- 
tions of (FREUNDLICH and LEon- 
HARDT), A., ii, 751. 

trioxide, preparation of standard solu- 
tions of (Taytor and MILLER), 

, A., ii, 649. 

; oxides, magnetisability of (WEDEKIND 
and Horst), A., ii, 140. 

f Molybdiec acid, cryoscopy of complex 
compounds of (MAzzUCCHELLI and 
Ranucci), A., i, 5. 

recovery of (Brown), A., ii, 279; 
(ArMstTrone), A., ii, 782. 

reduction of (PAAL and BUTTNER), 
A., ii, 171. 

complex salts of (RosENHEIM and 

ScuweEnr), A., ii, 469. 

i Molybdenipyrophosphoric acid,sodium 


; salt (Ros—eNHEIM and TRianta- 
k PHYLLIDEs), A., ii, 463. 


Molybdo-arsenates and -phosphates 
(RosenuEIM and TravuBe), A., ii, 
, 266. 
b | Molybdenum organic compounds :— 
complex cyanides of (ROSENHEIM and 
Denn), A., i, 785. 
Molybdenum, detection and separation 
of (BRowNING), A., ii, 801. 
separation of, from tungsten (Mar- 
BAKER), A., ii, 107. 
Molybdenum steel, corrosion of (AIrcut- 
son), T., 1531. 
Molybdic acid. See under Molybdenum. 
Monazite from Brazil (Unuic), A., ii, 
641, 
from Southern Somaliland (ARTINI), 
A., ii, 474. 
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Monkey, mineral excretion of (BAUMANN 
and OviaTr), A., i, 1034. 

Morin, and amino-, bromo-, and nitro-, 
and their derivatives (PERKIN and 
Watson), T., 207; A., i, 151. 

pentaethyl ether (Watson, SEN, and 
Mepni), T., 1484; A., i, 1070. 

Morinite (SLAvik), A., ii, 270. 

Morphine, absence of, from the liver in 
es 30f chronic laudanum addiction 
(R: . ENBLOOM), A., i, 628. 

resistance of, towards putrefaction 
(DoEPMANN), A., ii, 294. 

influence of opium alkaloids on the 
action of (MEISSNER), A., i, 352. 

preparation of alkyloxymethyl ethers 
of (Mannicu), A., i, 711. 

derivatives, pharmacology of (PiT1N1), 
A., i, 44. 

oxide, and its sulphonic acid deriva- 
tives (FREUND, SPEYER, and HEr- 
MINGHAUS), A., i, 580. 

detection of (OLIVER), A., ii, 75. 

estimation of (CARLINFANTI), A., i, 
710 ; (GorDIN and KApLAy), A., ii, 
31. 

apoMorphine, derivatives of (TIFFENEAU 
and Porcuer), A., i, 449. 

detection of (GRIMBERT and LECLERE), 
A., ii, 192. 

Morphine alkaloids, action of acetic 
anhydride on (TIFFENEAU), A., i, 
448, 449 ; (TIFFENEAU and PoRCHER), 
A., i, 449. 

Morphotropy and topic parameters (BarR- 
Low and Pope), A.,; li, 427. 

Moulds, fixation of nitrogen by (Kosso- 

wicz), A., i, 8360, 1081. 
assimilation of carbon and nitrogen by 
(Kossowicz), A., i, 360. 
action of, on opium alkaloids (v. 
FriepRIcHs), A., i, 360. 

Mudaric acid, and its silver salt (HILL 
and SrrKAR), T., 1439; A., i. 1085. 
Mudarol, and its isovalerate (HILL and 

SrrKAr), T., 1439; A., i, 1085. 

Mulberry, composition of leaves of, in 
morning and evening (PIGORINI), A., 
i, 930. 

Muscle, chemistry of (CosTANTINO), A., 

i, 740, 741. 
specific heat of, and of its proteins 
(KrRuUMMACHRR), A., i, 620. 
swelling of (v. KOrdsy), A., i, 344. 
degree of acidity of (PoRcELLI- 
TironE), A., i, 100. 
transformation of energy in (KuNo), 
A., i, 192. 
amino-acids in (W1sHART), A., i, 612; 
(LompBroso and PATERN]), A., i, 918. 
fate of fatty acids in (WINFIELD), A., 
i, 479. 
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Muscle, extractives of (SMORODINCEV), 
A., i, 1031. 
influence of adrenaline on (KuNo), A., 
i, 192. 
origin of creatine in (BAUMANN and 
MARKER), A., i, 1031. 
creatine and creatinine in (MyErs and 
Fine), A., i, 740. 
— of fat in (Latress), A., i, 
41. 
formation of lactic and phosphoric 
acids in (EMBDEN, GRIESBACH, and 
Scumitz), A., i, 344; (Conn and 
Meyer; HAGEMANN; EMBDEN 
and LAQquEr), A., i, 8345 ; (EMBDEN, 
GRrEsBACH, and LaqQveEr), A., i, 
346. 
phosphorus content of (QUAGLIARIEL- 
Lo), A., i, 479. 
carp’s, formation of lactic and phos- 
phoric acids in (Conn), A., i, 345. 
clam’s, constituents of (MEIGs), A., i, 
1032. 
frog’s, formation of lactic and phos- 
phoric acids in (LAQUER), A., i, 
345, 
reactions of resting and active 
(Pecusrern), A., i, 192. 
rabbit’s, reducing enzymes of (Har- 
DEN and Norris), A., i, 1047. 
striated, distribution of phosphorus 
in (RABBENO), A., i, 740. 
nitrogen and water content of 
(QUAGLIARIELLO), A., i, 917. 
estimation of creatine in (JANNEY and 
BLATHERWICR), A., ii, 711. 
estimation of protein and non-protein 
substances in (JANNEY and CsonKA), 
A., i, 1031. 
Muscular tissues. See Tissues. 
Musk, constituents of (Sack), A., i, 
888. 
dried, loss of weight of (Bazzon1), 
A., i, 1067. 

Mutarotation in aqueous solution, me- 
chanism of (IRvINE and Sree ez), T., 
1230; A., ii, 661. 

Muthmannite, identity of eupressite and 
(ScHALLER), A., ii, 20. 

Mycophenolic acid, and its salts (ALs- 
BERG and Biack), A., i, 757. 

Myrica rubra, colouring matter from, 
= its derivatives (Sarow), A., i, 

49. 


N. 


Naphtha, commercial, estimation of 
toluene in (CotMAN), A., ii, 185. 

Naphthalene, ebullioscopic constants of 
(BECKMANN, Ligescne, v. Boss, 
Hanrine, and Weser), A., ii, 144. 
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Naphthalene, volume surfaces of (EssEx), 

A., ii, 421. 

equilibrium of, with carbon dioxide, 
with diphenyl and carbon dioxide, 
and with ethane (Prins), A., ii, 244. 

nitration of (SAPOSHNIKOV), A., i, 
393. 

preparation of carbamide derivatives 
of (FARBENFABRIKEN VORM. F. 
Bayer & Co.), A., i, 14. 

Naphthalene, 1-chloro-2-iodo- (MAs- 
CARELLI and MARTINELLI), A., i, 
1010. 

Naphthalene series, production of carb- 
amides of (FARBENFABRIKEN VORM. 
F. Bayer & Co.), A., i, 396. 

4-Naphthaleneazo-1-naphthylamine, 
salts of (CASALE and CASALE-SACCHI), 
A., i, 724. 

ae ge te chloride, 1- 
chloro-, iodochloride (MASCARELLI 
and MARTINELLI), A., i, 1010. 

Naphthalene-1:2-dicarboxylic 
methyl ester (Noro), A., i, 973. 

Naphthalenesulphonic acids (W117), 
A., i, 515. 

8-Naphthalenesulphonyl chloride, use 
of, in characterising proteins (L6s), 
A., ii, 602. 

88-Naphthaphenoxazine, and its nitro- 
derivatives (KEHRMANN and NEIL), 
A., i, 303. 

a-Naphthaphthalein (Copisarow and 
WEIZMANN), T., 884; A., i, 686. 

a-Naphthapyranols, svuthesis of 
(Guosn), T., 739; A., i, 832. 

1:2-a-Naphthapyrone-4-acetic acid, and 
its derivatives and 6-nitro- (Dry), T., 
1623. 

4:3-8-Naphthapyrone-1l-acetic acid, and 
its derivatives (Dry), T., 1627. 

4:3-8-Naphthapyrone-4-carboxylic acid, 
and its silver salt and ethyl ester 
(Dey), T., 1645. 

a-Naphthaquinone, compounds of, with 
aminobenzoic acids (HAUSCHKA), A., 
i, 271. 

1:4-Naphthaquinoneacridone. See 1:6:7- 
Triketo-88-plhenonaphthacridine. 

8-Naphthasulphonium-quinone, and its 
derivatives (HINSBEBG), A., i, 237, 
809. 

1:2-Naphthindanedione, and its deriv- 
atives (Noro), A., i, 973. 

periNaphthindantrione, carbamide de- 

rivatives of (CALDERARO), A., i, 


acid, 


3-nitro-, and its derivatives (CALDE- 
RARO), A., i, 966. 
8-Naphthisatin, preparation of a-aryl- 
amides of (FARBENFABRIKEN VORM. 
F. Bayer & Co.), A., i, 28. 
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Naphthoic acid, 2:3-dihydroxy-, pre- 
paration of arylamides of 8 
FABRIK GRIESHEIM-ELEKTRON), A 
17. 

B-Naphthoic acid, 1-hydroxy-, methyl 
ester, action of magnesium — 
compounds on (Pamncempacany, 2. mm * 
525. 

2-hydroxy-, methyl ester, condensa- 
tion of tereplithalaldehyde and 
(LuGNER), A 546. 

1:3-dihydroxy-, whet ester, condensa- 
tion of benzaldehyde and (Nowak), 
A., i, 545. 

Naphthoic acids, rotation of — of 

(Kenyon and Pickarp), T., 115. 

amino-, and their derivatives (FRrEb- 
LANDER and LirrNeER), A., i, 246. 

a-Naphthol, 2:4-diamino-, and 2-nitroso- 

4-amino-, 4-acetyl derivatives 
(KEHRMANN and KIsstINng), A., i, 
303. 

4-thiol-, and its derivatives (ZINCKE 
and RuppEersBERG), A., i, 136. 

5-thiol- (RENNERT), A., i, 531. 

B-Naphthol, detection of (KATAYAMA 

and IkepA), A., ii, 111. 
detection of, in lysol (BopMER), 
705. 
sulphides, and their derivatives 
(HinsBerRG), A., i, 237, 808. 

B-Naphthol, 8-amino-, preparation of 
derivatives of (BADISCHE ANILIN- & 
Sona-Faprik), A., i, 1056. 

Naphthols, behaviour of, with titanium 
compounds (HAuUsER and LEvITEe), 
A., i, 139. 

a-Napbthol-4-benzyl sulphide and sulph- 
one (ZINCKE and RupPersBeEre), A., i, 
136. 

a-Naphthol-5- 7 eee 
NERT), A., i, 532. 

a-Naphthol- Laniiutacishens and 
-sulphoxide (ZiNcCKE and RupPErs- 
BERG), A., i, 136. 

a-Naphthol-5-methylsulphone 
NERT), A., i, 532. 

a-Naphthol-4-sulphanilide (ZINcKE and 
RuPPERSBERG), A., i, 135. 

a-Naphthol-5-sulphinic acid (RENNERT), 
A., i, 532. 

iso-B- ‘Naphtholsulphone, and its anhydr- 
ide (HINSBERG), A., i, 810 

B- ei 9 ne a-nitro-(FRIEDLANDER 
and Lirrner), A., i, 246. 

B- -2-Naphthoxyethylhexamethylene- 
tetraminium bromide (Jacops and 
HEIDELBERGER), A., i, 803. 

a-Naphthyl 8-bromoethy] ether, and its 
hexamethylenetetramine a 
(Jacoss and HEIDELBERGER), A., i, 
803. 


CVIIL. il. 


A., ii, 
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a-Naphthyl sulphides, 2:4-dinitro- 
(ZINCKE and KROLLPFEIFFER), A., i, 
456, 

5- ge benzyl sulphide, 5-a-hydr- 

See 5-Benzylthiol-a-naphthol, 
neal sulphide, 5-a-hydroxy-. See 
5-Methylthiol-a-naphthol. 
a-Naphthylamine and guaiacol, equili- 
brium of (PuscHIN and Mazaro- 
virscH), A., ii, 432. 
1-Naphthylerotonic acid, a-chloro-f-2- 
hydroxy-, and 8-2-hydroxy- (Dery), 
T., 1630. 

2-Naphthylcrotonic hy B-4-nitro-1- 
hydroxy- (Dry), T., 1625. 

1-Naphthylglutaconic ‘acid, B-2-hydroxy- 
(Dey), T., 1628. 

2-Naphthyl 2-hydroxystyryl ketone, 
1-hydroxy-, glucoside of (BARGELLINI), 
A., i, 63 

1:4-Naphthylideneanthranilic acid, a- 
hydroxy- (EKELEY and Pos), A., i, 
166. 

a Naphthyl mercaptan, 2:4-dinitro- 
(ZINCKE and KROLLPFEIFFER), A., i, 
456. 

B- Naphthylmethylhexamethylenetetra- 
minium ey me and HEIDEL- 
BERGER), A., i, 663. 

B-Naphthyl methyl ketone, condensation 
3 benzaldehyde with (ALBRECHT), 

, i, 563. 
ney hthyl methyl ketones, hydroxy-, and 
eir derivatives (WITT and Braun), 
A -» i, 414. 
2-Naphthylpentan-7y-ol, 
(PREISSECKER), A., i, 
a-Naphthyl 8- ‘Phenylethyl a and 
its oxime (ALBRECHT), A., i, 563. 
2-Naphthylpropylene, pe Dera 
ot and B-1-hydroxy- (PREIs- 
SECKER), A., i, 525. 

a-Naphthylpyridinium chloride, 2:4-di- 
nitro-, and its a? ZINCKE and 
KROLLPFRIFFER), A -» i, 455. 

a-Naphthylisoquinolinium chloride, 
2-2’:4’-dinitro-, and its derivatives 
(ZINCKE and KROLLPFEIFFER), A 
456. 

a-Naphthyl styryl ketone, and its di- 
bromide (ALBRECHT), A., i, 563. 

Narcosis (TAsSHIRO and ApaAms), A., i, 

107 ; (WINTERSTEIN), A., i, 1036. 
by urethane, respiration during 
(RaEDER), A., i, 611. 

Narcotics, effect of, on the blood and 
brains (WasER), A., i, 749. 

Narcotine, polymorphic forms of (KRE- 
MANN ard SCHNIDERSCHITZ), A., i, 
710. 

B-Nataloin, resolution of (LicER), A 


890. 
66 


7: -1-hydroxy- 
25. 


”? 1, 


ri, 
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Natrolite, ion diffusion in (ScuuLzE), | Nickel alloys 


A., ii, 149. 

Neodymium salts, 
(GARNIER), A., ii, 775. 

Nephelite, crystals of, from Sardinia 
(WASHINGTON and Merwin), A., ii, 
570. 

Nephelometry (Koper and Graves), A., 
ii, 837. 

Nephrite in the Apennines (MARTIUs), 
A., ii, 360. 

Nephritis, acid and alkali secretion in 
(HENDERSON and PALMER), A., i, 
625. 

experimental, regulation of the blood 
volume in (CuIsoum), A., i, 42. 

urinary solids in (KinLocn), A., i, 42. 

tartrate, synthesis of hippuric acid in 
(KinesBury and BELL), A., i, 104, 
739. 

Nerves, chemistry of (BuGcLIA and 

MAEsTRINI), A., i, 737, 738. 
death temperature of (HALLIBURTON), 

A., i, 1027. 
production of 


(Tasuiro), A., i, 189. 
effect of ethyl carbamate and chloral 
hydrate on the production of carbon | 
dioxide by (TAsHIRo and ADAMs), 
A., i, 107. 
vaso-motor, effect of adrenaline on 


the irritability of (Hoskins and 
Row.ey), A., i, 627. 

Nervous system, central, evzymes of 
(EncGiisH and MacArruur), A., 
i, 188. 

sympathetic, effect of adrenal defi- 

ciency on irritability of the (Hos- 
KINS), A., i, 192. 


Nessler’s reagent, preparation of (Fre- | 


RICHS and MANNHEIM), A., ii, 576. 

substitute for (GravEs), A., ii, 482. 

Neutral salt action (Poma), A., ii, 210; 
(Poma and ALBoNIco), A., ii, 431, 
620, 753. 
Nickel, are spectra of (DUFFIELD), A., 

ii, 298. 

arc and spark spectra of (DUFFIELD), 
A., ii, 658. 

electrolytic deposition of (RIEDEL), 
A., ii, 182; (BENNETT, RosE, and 
TINKLER), A., ii, 781. 

solubility of carbon in (Rurr and 
BorMANN), A., ii, 467. 

behaviour of, with boron and vanad- 
ium (GIEBELHAUSEN), A., ii, 350. 

catalysis by means of, and its oxides 
(SENDERENS and ABOULENC), A., 
ii, 158; (NorMANN and PvuNGs), 
A., ii, 159. 

action of water on (JORISSEN), A., ii, 
166. 


experiments with | 


carbon dioxide by | 


| Ninhydrin. 
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with aluminium and 
copper (READ and GREAVES), A., 
ii, 691. 

with cobalt and copper (WAEHLERT), 
A., ii, 635. 

with copper and lead (PARRAVANO 
and Mazzerti), A., ii, 18. 


| Nickel salts, magnetic susceptibility of 


solutions of (WEIss and BrvINs), 
A., ii, 737. 
action of potassamide on, in liquid 
ammonia (Bonarr), A., ii, 771. 
amide (Bonart), A., ii, 773. 
haloids, ammonia compound of (BILTz 
and FETKENHEUER), A., ii, 466. 
Tetranickel ¢riarseuide. See Man- 
cherite. 
Nickelomolybdic acid, salts of (Bar- 
BIERI), A., ii, 692. 
Nickel organic compounds (PICKERING), 
T., 942; A., ii, 637. 
cyanides, complex (Rossi), A., i, 
77. 
Nickel detection and estimation :— 
detection of, in hardened oils (PRALL), 
A., ii, 181. 
estimation of, electrolytically (MARsH), 
A., ii, 24. 
estimation of, deposited in nickel- 
plating (Ponrio), A., ii, 702. 
estimation of, volumetrically (Zuc- 
CARI), A., ii, 584. 
isuNicoteine, and its salts (NoGA), A., 
i, 711. 
Nicotine, autoxidation of (CiAMICIAN 
and SILBER), A., ii, 125. 
Nicotoine, and its salts (NoGA), A., i, 
711. 
See Triketohydrindene 
hydrate. 
Niton (radiwn emanation), atomic 
weight of (DEBIERNE), A., ii, 303. 
experiments with (DEBIERNE), A.,, ii, 
302. 
condensation of thorium emanation 
and (FLeck), A., ii, 131. 
Nitrates and Nitric acid. See under 
Nitrogen. 
Nitric oxide. See Nitrogen dioxide. 
Nitrification, effect of manganese dioxide 
on (Lroncint), A., i, 755. 
Nitrilase, hydroxy- (KRIEBLE), A., i, 
1020. 


Nitriles, action of, on magnesium organic 
compounds (TuRNER), T., 1459; 
A., i, 1063. 
acetylenic, preparation of (GriGNARD 
and CourTor), A., i, 872. 
bimolecular (v. Meyer), A., i, 961. 
Nitrilotriacetic acid, menthyl ester 
(SrapNikKov), A., i, 976. 
Nitrites. See under Nitrogen. 
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Nitroamides, aromatic, absorption spectra 
of (MorcaNn, Moss, and PorrTeEn), 
T., 1296; A., ii, 715. 

Nitroamines, aromatic, absorption spectra 
of (MorGAN, Moss, and PorreEn), 
T., 1296; A., ii, 715. 

Nitro-compounds, reduction of (Hurst 

and THorre), T., 934; A., i, 797. 
aromatic (GivA), A., i, 659, 885, 887. 
reduction of (RinKEs), A., i, 10. 

coloration of mixtures of amines 
with (v. Biron and MorGuULEVA), 
A., ii, 391. 
colour reactions of (HARPER and 
Macsets), T., 87 ; (Macsers), T., 
1824. 
estimation of, volumetrically (BERRY 
and CoLWELL), A., ii, 575. 
Nitrogen, band spectra of (SEELIGER), 
A., ii, 117. 
canal ray spectrum of (SrarkK and 
Kinzer), A., ii, 202. 
dispersion and refractive index of 
(AveusTIN), A., ii, 117. 
active modification of (JEVvons), A,, ii, 
33; (Strutt), A., ii, 336. 
ionisation of (HAINEs), A., ii, 722. 
ratio of the specific heats of hydrogen 
and (Crorts), T., 290; A., 1i, 252. 
critical constants for (CARDOSO), A., ii, 
411. 
vapour pressure of (CkoMMELIN), A., 
li, 143. 
rectilinear diameter of (MATHIAs, 
OnngEs, and CRoMMELIN), A,, ii, 143. 
valency of (PovVARNIN), A., ii, 761. 
in ammonium salts (NoyEs and 
Porter), A., i, 79. 
quinquevalent, stereochemistry of 
(Komarsv), A., i, 1054. 
solubility of, in solutions of glycerol 
and chloral hydrate (v. HAMMEL), 
A,, ii, 614. 
solubility of, in iron (Juniscn), A., ii, 
6 


oxidation of, by the electric discharge, 
in presence of ozone (EBRLICH and 
Russ), A., ii, 556. 

assimilation of, by yeast and moulds 
(Kossowicz), A., i, 360, 1081. 

atmospheric, assimilation of, by plants 
(MAMELI and Powtacct), A., i, 925. 

fixation of, by higher plants (Mo - 
LIARD), A., i, 198. 

influence of organic soil constituents 
on the fixation of (REED and 
Wiuuiams), A., i, 196. 

retention of, influence of proteins on 
(McCotivm), A., i, 39. 

cases of low level of excretion of 
—— Scorr, and Lams), A., i, 
43. 
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Nitrogen, excretion of, by the cat (Ham- 
MEtTT), A., i, 1035. 

Nitrogen compounds, free energy of 
formation of (Lewis and ADAms), 
A., ii, 741. 

Nitrogen oxides, structure of (Lz Bas), 

A., ii, 163. 

monoxide (nitrous oxide), behaviour ot 
various substances with (PANZER), 
A., i, 326. 

analysis of, for physiological work 
(BootHBy and SANpiForD), A., 
ii, 482. 

dioxide (nitric oxide), reduction of, by 
contact with metals or their oxides 
(ADHIKARY), A., ii, 767. 

compound of ferrous chloride and 
(BExtuucct), A., ii, 18. 
peroxide or tetroxide, constitution of, 
and its compounds with water 
(Oppo), A., ii, 556. 

Nitric acid, boiling points of aqueous 
solutions of (CREIGHTON and 
GITHENS), A., ii, 446. 

density of solutions of (BoUSFIELD), 
T., 1405; A., ii, 744. 

viscosity of solutions of (Bovs- 
FIELD), T., 1781. 

additive products of, with unsatur- 
ated compounds (REDDELIEN), 
A., i, 257. 

action of, on saturated organic com- 
pounds (NAMETKIN and RusHEN- 
cEvA), A., i, 513. 
Nitrates, occurrence and detection of, 
in plants (KLEIN), A., i, 630. 
detection of (TINGLE), A., ii, 576. 
detection of, in milk (FRITzMANN), 
A., ii, 278. 

estimation of (KNEcHT), A., ii, 105. 

estimation of, volumetrically, with 
ferrous sulphate (BowMAN and 
Scott), A., ii, 792; (Lerrs and 
Rea), A., ii, 793. 

estimation of, in soils (ALLEN), A., 
ii, 575; (PoTreR and SNYDER), 
A., ii, 840. 

estimation of, colorimetrically, in 
water (DEeNIGks), A., ii, 22. 

estimation of, in rain water (ANDER- 
son), A., i, 860. 

Nitrous acid, action of, on amines 

(Neroor), A., i, 504. 

Nitrites, kinetics of the reaction 
between bromates and (KurrTE- 
NACKER), A., ii, 537, 622. 

occurrence and detection of, in 
plants (KLEIN), A., i, 630. 

estimation of (BusvoLp), A., ii, 
368. 

estimation of, in rain water (ANDER- 
son), A., i, 860. 


ii. 1080 


Nitrogen estimation :— 
estimation of, colorimetrically (Bock 
and Benenpicr), A., ii, 105. 
estimation of, by Gunning’s method 
(JENSEN), A., ii, 105. 


| 
| 


estimation of, by Kjeldahl’s method 
(Hotmgs ; WunperR and Lascan), | 


A., ii, 65; (Norre), A., ii, 482. 

estimation of, Kjeldahl apparatus for 
(BENNETT), A., ii, 576 ; (HoLMgs), 
A., ii, 698. 

estimation of, by the Kjeldahl-Folin- 
Farmer method (Harpine and 
WARNEFORD; Foun), A., ii, 575. 

estimation of, by the manonitrometer 
(PLancuon), A., ii, 793. 

amino-acid, estimation of, colorimetri- 
cally (HARDING and MacLeay), 
A., ii, 382, 

organic, estimation of, by means of 
hydrochloric acid (DrusHEL and 
BRANDEGEER), A., ii, 367. 

estimation of, in mixtures with argon 
(HAMBURGER and Fittpro), A.,, ii, 
67, 485, 

estimation of, in blood (WoLF), A., ii, 
75. 

non-protein, estimation of, in b!ood 
(TAYLOR and Hutron), A., i, 1023 ; 
(GREENWALD), A., ii, 483. 

estimation of, in blood-serum (BAR- 
SHINGER), A., i, 735. 

estimation of, in blood and urine 
(Peprer and Austin), A., i, 1023. 


estimation of, in coal (FIELDNER and | 


TayYLor), A., ii, 177. 

estimation of, in coke (MARGOSCHES), 
A., ii, 177. 

estimation of, in rain and snow 
(Knox), A., i, 204. 

estimation of, in soils (NovEs), A., ii, 
22. 

estimation of, in steel (BARTON), A., 
ii, 65. 

estimation of, in urine, in presence of 
sugar (JUSTIN-MUELLER), A., ii, 
366. 

estimation of, in yeast (KULLBERG ; 
Sa.kowsk1), A., i, 355. 

Nitrogen atom, quinquevalent, structure 
of (CoHEN, MARSHALL, and Woop- 
MAN), T., 887; A., i, 661. 

Nitroprussides, action of sulphides on 
(GiraL Pererra), A., i, 225. 

Nitroso-compounds, Grignard reaction 
—y (WIELAND and RosreEv), A., i, 

97. 

Nitrous acid. See under Nitrogen. 

Nitrous oxide. See Nitrogen monoxide. 

Nitrosyl chloride, temperature-coefficient 
— formation of (TRAuTz), A ii, 
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Nitrosylsulphuric acid, action of p- 
hydroxy benzoicacid with ( BrEHRINGER 
and Borsum), A., i, 1060. 

Nopinene in turpentine oil (DoRRONsORO 
and FernAnpez), A., i, 24. 

Nopinone, derivatives of (KéTz and 
LEMIEN), A., i, 273. 


| Nuclease in blood and tissues (STAVRAK]), 


A., i, 735. 
action of serum in nephritis and 
pregnancy (Korscunev), A., i, 344. 
Nucleic acids (SsotteMa), A., i, 182. 
Nucleoproteins (SsoLLEMA), A., i, 182. 
Nutrition with purified foods (McCoLLuUM 
and Davis), A., i, 617. 


0. 


Oats, experiments on the germination of 
(PLATE), A., i, 487, 928, 1084. 
injurious effect of a diet of (MorcEN 
and Breer), A., i, 922. 

Obesity, effect of fasting on (FoLIn and 
Denis), A., i, 617. 

Obituary notices :— 

Frank Baker, T., 578. 

Cecil Reginald Crymble, T., 579. 

John Gunning Moore Dunlop, T., 
582. 

Wilhelm Hittorf, T., 582. 

Edward Riley, T., 586. 

William James Seil, T., 593. 

Joseph William Thomas, T., 588. 

Robert Williamson, T., 590. 

Octa-amylose ¢ribromide (PRINGSHEIM 
and Erssier), A., i, 383. 

ee acid (Ecorov), A., i, 
373. 

Octabydro-2-quinolone, 3-cyano-9- 
hydroxy- (Sen-Gupta), T., 1354; 
A., i, 993 

Octamethyl sucrose (Haworrn), T., 
12 


aé-Octylene glycol(f RANKEand LIEBEN), 
A., i, 491. 
Octylene oxide (FrANKE and LIEBEN), 
A., i, 491. 
(Edema in frogs (Moore), A., i, 626. 
Oenidin and Oenin, and their salts 
(WILLSTATTER and ZoLLINGER), A., i, 
286. 
Oils, catalytic hydrogenation of (S1xc- 
MUND and Suipa), A., ii, 626. 
oxidation of (HyLAND and Ltoyp), 
A., i, 74. 
of the Conifere (ScHorGER), A., i, 83. 
drying, polymerisation of (MORRELL), 
A., i, 75. 
essential. See Oils, vegetable. 
hardened, detection of nickel in 
(PRALL), A., ii, 181. 
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Oils, heavy, effect of soaps of the naph- 
thenic acids and of phenols on the 
electrical conductivity of (HoLDE), 
A., ii, 136. 

mineral. See Petroleum. 
vegetable, constituents of (SEMMLER 
and Jonas), A., i, 63; (SzEmMM- 
LER and FELpsretn), A., i, 275, 
429; (SEMMLER and SYTENZEL), 
A., i, 427; (Spornitz), A., i, 
428; (ScutmMEL & Co.), A,, i, 
826. 
and terpenes (WALLACH), A., i, 423, 
497 ; (WALLACH, : RECHENBERG, 
and RIESENER), A., i, 499. 
variation of the density and the 
refractive index of, with tempera- 
ture (IrK), A., ii, 380. 
variation in, from different plants 
of the same family (PIGULEVsK]), 
A., i, 758. 
blue hydrocarbon in (SHERNDAL), 
A., i, 82. 
determination of iodine numbers of 
(MARCILLE), A., ii, 73. 
detection of, by means of vanillin 
(CERDEIRAS), A., ii, 289. 
analysis of, by means of mercuric 
acetate (BALBIANO), A., i, 426. 
estimation of, in alcoholic solution 
(PENNIMAN and RANDALL), A., 
ii, 29. 
estimation of unsaponifiable matter in 
(RaTHER), A., ii, 113. 
Oleic acid, hydrogeuation of (DuBovitz), 
A., i, 1049. 
sodium salt, inhibition of hemolysis 
from, by means of cholesterol 
(Kxiorz and BoruwE 1), A., i, 736. 
phosphorate (WILLSTATTER and 
SONNENFELD), A., i, 327. 

isoOleic acid in seeds of ivy (PALAzzo 
and TAMBURELLO), A., i, 862. 

— (Scuicut), A., i, 
71. 

Opal and other minerals from Govt. 
Kherson (GRISCHTSCHINSKY), A., ii, 
639. 

Opianylpapaverine, and its hydrochloride 
(FREUND and FLEISCHER), A., i, 449. 

Opium, estimation of, volumetrically 
(Donne), A., ii, 711. 

Opium alkaloids, hydrogenation of 
(VEREINIGTE CHININFABRIKEN 
ZimMER & Co.), A., i, 26. 

action of moulds on (Vv. FrIEDRICHs), 
A., i, 360. 

estimation of (GsELL and MARSCHAL- 
KO), A., ii, 387. 

Optical activity and enantiomorphism of 
molecular and crystal structure (BAR- 
Low and Popg),T., 700; A., ii, 527. 
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Optical activity of liquids and gases 

(Born), A., ii, 659. 

inversion, Walden’s (SENTER and 
Drew), T., 688; A., i, 585; (SEN- 
TER), T., 908; A., ii, 588 ; (McKEn- 
ZIE and WALKER), T., 1685; 
(Horton), A., i, 54. 

rotation of sugars (MACKENZIE and 
Guosh), A., ii, 301. 

superposition (T. S. and D. C. PATTER- 
son), T., 142; A., ii, 78. 

Optically active compounds, rotation of 
(PaTTEerRson), A., ii, 301. 

influence of constitution on the rotatory 
power of (RupE), A., ii, 717. 

Orcacetophenone. See o-Tolyl methyl 

ketone, 3:5-dihydroxy-. 

Orcinol, oxidation of (HENRICH,SCHMIDT, 

and RossTEuTscHEr), A., i, 564. 
Orcinoltetrachlorophthaleins, and their 
derivatives (ORNDORFF and ALLEN), 
A., i, 549. 
Orcinolglycuronie acid, hydrolysis of, 
by tissue juices (SERA), A., i, 347. 
Orcinolphthaleins, and their derivatives 
(ORNDORFF and ALLEN), A., i, 548. 
Ores, apparatus for analysis of, by 
Jannasch’s method (Zstvny), A., ii, 
276. 

Organic chemical industry, position of 
the (PERKIN), T., 557. 

Organic compounds, chemical constitu- 
tion of, and their absorption of 
light (Baty), A., ii, 499. 

absorption spectra of (McCCLELAND), 
A., ii, 34. 

rotatory dispersion of (Lowry and 
Dickson), T., 1173; A., ii, 660; 
(Lowry and Apram), T., 1187 ; 
A., ii, 660; (Lowry), T., 1195; 
A., ii, 661. 

specific volumes and number of mole- 
cules in homologous series of (HERZ), 
A., ii, 823. 

tastes of (Conn), A., i, 401. 

reactivity of halogens in (SENTER and 
Woop), T., 1070; A., ii, 624. 

electrical effects produced by the de- 
composition of (PoTrEn), A., ii, 664. 

hydrogenation and dehydrogenation 
of (BapIscHE ANILIN- & Sopa- 
Fasrik), A., i, 765. 

compounds of iodine and (BARGERand 
Sraruine), T., 411. 

action of ozone on (HaRRIEs), A., i, 
966. 

additive compounds of sulphuric acid 
and (KENDALL and CARPENTER) 
A,, i, 15. 

aromatic, orientation in (COHEN and 
Murray), T., 847; A., i, 791; 
(OBERMILLER), A., i, 391. 
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Organic compounds, saturated, action of 
nitric acid on (NAMETKIN and 
RusHENcEvA), A., i, 513. 

unsaturated, preparation of (Mar- 
THEWS, B.Iss, and ELpER), A., i, 9. 

combustion analysis of (REIMER), A., 
ii, 578. 

detection of halogens in (Kuwnz- 
Krause), A., ii, 838. 


detection of iodine in (GUARESCHI), | 


A., ii, 573. 
detection and estimation of arsenic in 
(BartuHe), A., ii, 484, 699. 


estimation of arsenic in (BULYGHIN | 


and v. BILLETER), A., ii, 840. 
detection and estimation of halogens 

in (VAUBEL), A., ii, 364. 
estimation of bromine and chlorine in 

(Rosertson), T., 902; A., ii, 573. 
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Osmotic pressure (VAN LAAR), A., ii, 
750. 
Liebig’s views on (OsIPov), A., ii, 
236. 
kinetics of (EHrenreEst), A., ii, 425. 
of alcoholic solutions (Price), T., 
188. 
and ionisation of solutions of elec- 
trolytes (BATEs), A., ii, 525. 
Ovaries, extraction of a substance in- 
hibiting coagulation from (Fust1), A., 
i, 343. 
Ox, blood of. See Blood. 
Ox-serum, proteins of (HARTLEY), A., i, 


Oxalacetic acid, putrefaction of (NEU- 


BERG and JAMAKAWA), A., i, 354. 


| Oxalazoimic acid, ethyl ester (CurTIUS 


estimation of carbon, hydrogen, and | 
mercury in (ABELMANN), A., ii, | 


371. 
detection and estimation of metalloids 


in (MANDEL and NevBers), A., ii, | 


788. 


estimation of selenium in (BAUER), | 
A., ii, 481; (MicHAE is), A., ii, | 


482. 
estimation of sulphur in (KRIEGER), 
A., ii, 175. 

Organic halogen compounds, catalytic 
reduction of (BorscHE and Heim- 
BURGER), A., i, 527. 

Organic matter, destruction of, by 
enzymes (Borpas and Bruére), A., 1, 
1040. 

¢ syntheses by means of sunlight 
(PATERNO), A., ii, 36. 

Organism, acetylation in the (HENSEL), 
A., i, 627 

Organs, active principles of (Fawcett, 

Rocrer, RaBe, and Breese), A., i, 
620. 
animal, oxidation of diphenols by 
(LopEz PéRxEz), A., i, 857. 
detection and estimation of lead in 
(FAUCONNIER), A., ii, 581. 

Ornithopus, cyanogenetic compound in 
(Garp), A., i, 758. 

Orthoclase, and associated minerals 
(HEZNER), A., ii, 362. 

Orthoformic acid, action of esters of, as 
alkylating agents (v. WALTHER), A., 
i, 232. 

Oryzenin, hydrolysis of (OsBoRNE, VAN 
SLYKE, LEAVENWORTH, and VINOo- 
GRAD), A., i, 1018. 

Osmibromides, organic 
MEHLER, PFANNER, 
HAUSER), A., i, 505. 

Osmichlorides, organic (GuTBIER and 
MEHLER), A., i, 505. 


(GUTBIER, 
and EDEL- 


| 
| 


and HocHscHWENDER), A., i, 788. 

Oxalhydrazinic acid, ethyl ester, and 
its derivatives (Curtius and Hocu- 
SCHWENDER), A., i, 787. 

Oxalic acid, production of, by Penicillium 

(Currie and THom), A., i, 1047. 
velocity of reduction of potassium 
permanganate by (BouTaric), A., 
li, 436. 
cuprous salt (DANIELS), A., i, 494. 
ethyl ester, action of magnesium (ert. - 
amyl] chloride on (VENUvs), A., i, 
494, 
action of 1:2-diaminoanthraquinone 
with (Ertt), A., i, 589. 
cyclohexyl and 4-methyleyclohexyl 
esters (JuERY), A., i, 522. 
detection of, colorimetrically (SACHER), 
A., ii, 495. 
estimation of, in vegetable products 
(GREGOIRE and CarpraAux), A., ii, 
187. 

Oxalo-compounds of chromium and 
cobalt (WERNER, Bowrs, HOoBLIK, 
Scuwarz, and SursBErR), A., i, 375. 

Oxaluria (Pincussonn), A., i, 858. 

Oxalyl-bis-anthranilic acid bishydrazone 
(HELLER), A., i, 844. 

Oxalyl-bis-8-diphenylhydrazide (FoLr- 
MERS), A., i, 123. 

Oxalyl-bis-a-methylhydrazide 
MERs), A., i, 123. 

Oxalyl-bis-8-phenylmethylhydrazide 
(FotpMERs), A., i, 123. 

Oxalyldiacetanilide (Ficrr), A., i, 869. 

Oxalyldibenz-anilide and -o-toluidide 
(Mumm, Hesse, and VOLQUARTZ), 
A., i, 245. 

Oxalyldi-a-phenylaminoacetamide 
(FIGEE), A., i, 870. 

ee (FicEk), A., 
i, 870. 

Oxalyldiphenylglycine, and its ethyl 
ester (FIGEE), A., i, 870. 


(Foup- 
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Oxalyldipropionamide (FicEk), A., i, 869. 

Oxamic acid, azoimides and hydrazides 
of (Curtivs and HocuscHWENDER), 
A., i, 787. 

1:3-Oxazines (GABRIEL), A., i, 997. 

Oxazine colouring matters, synthesis of 
(KEHRMANN and KissINgE; KEHRMANN 
and NEIL), A., i, 303. 

Oxazo-oxazines (Berri), A., i, 1005. 

Oxidation, promotion of (BADIScCHE 

ANILIN- & SopaA-Fasrik),A., ii,540. 

by catalysts (EWArRT), A., i, 49. 


| 


| Oxyhemoglobin, 


in the presence of phosphorus (WILL- | 


STATTER and SONNENFELD), A., i, 
326. 
biological, mechanism of (LoEw), A., 
i, 468. 
Oxidation-reduction reactions (DAN), 
A., ii, 382. 
aa’-Oxidobis-1-benzyl-2:4-d‘hydroxy- 
naphthalene-3-carboxylic acid, ethyl 
ester (NowAK), A., i, 545. 
Oximes, isomerism of (Brapy and 
Dunn), T., 1858. 
alkyl ethers of (ALESSANDRI), A., i, 
888. 
Oxonium compounds (FAvorski and 
VeENus), A., i, 289; (Rérpam), A., 
i, 292. 
of an alkaline character (KEHRMANN 
and Boun), A., i, 575. 
Oxyacetyl-lactyl-p-toluic acid (Syn- 
THETIC ParEN?s Co.), A., i, 682. 
Oxycellulose (BANcrRorT), A., i, 76. 
Oxydases (CHopaT and ScHWEIZER), 
A., i, 605, 606. 
distribution of, in plants (REED), A., 
i, 1083. 
in acid tissues (Reep), A., i, 48. 
Oxydititanihexa-8-hydroxynaphthoic 
and -salicylic acids, pyridine salts 
(HavsER and LeEvir®), A., i, 139. 
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Oxygen, absorption of, in presence of 
platinum (EecrErrt), A., ii, 680. 
influence of constitution on the basic 
properties of (GHosH), T., 1588. 
basic properties of, in ethers (TscHE- 
LINCEV, BELSKOI-SMORODINCEVA, 
PrerscHke, and Paviov), A., ii, 
316. 
estimation of, in water (SHouB; EL- 
Vove), A., ii, 63; (WINKLER), A., 
ii, 277 ; (Smit), A., ii, 479, 791. 
oxidising power of 
(McCLENDOoN), A., i, 182, 734. 
Oxycyclohexanol, benzoyl derivatives 
(GRIFFIN and Netson), A., i, 676. 


Oxymethoxycyc/ohexane, derivatives of 


(GRIFFIN and NExson), A., i, 676. 


| 2-Oxy-8-methylamino-2:3-dihydropur- 


ine (Jouns), A., i, 846. 


| 2-Oxy-8-methylthiol-2:3-dihydropurine. 


(Jouns), A., i, 846. 

Oxymorphine, detection of, in presence 
of morphine (GrimBerr and LE- 
CLERE), A., ii, 76. 


| Oxyphosphazobenzene (MICHAELIS, v. 


; Oxyphosphazo-o- 


Gaza, and Reuse), A, i, 330. 
derivatives of (MICHAELIS, NATHAN- 
son, KAHNEMANN, DANZIGER, and 
Hocuuvt), A., i, 329. 
Oxyphosphazo-o-toluene, derivatives of 
(MicHAEL!s, NATHANSON, KAHNE- 
MANN, DAnzIGER, and Hocuuvut), 
A., i, 329. 
and -p-toluenes 
(MicHaELIs, v. Gaza, and REHSE), 
A., i, 330. 
Oxyproteic acid, estimation of, in urine 
(v. Firrn), A., ii, 598. 
2-Oxy-8-thio-6:9-dimethy]-2:3:8:9-tetra- 
hydropurine (Jonns), A., i, 846. 


| 3-Oxy(1)thionaphthen, synthesis of de- 


Oxygen in atmospheric air (LEDUC), A., | 


li, 443, 


isolation of, from air (BERGFELD), A., 


ii, 16. 

refractive index of (SvATEscU), A., ii, 
298. 

canal-ray spectrum of (RETSCHINSKY), 
A., ii, 608. 

effect of autoxidation of benzaldehyde 
or pinene on the electrical con- 
ductivity of (JorIssEN and VOLL- 
GRAFF), A., ii, 80. 

critical constants for (CARDOSO), A., 
ii, 411. 

vapour pressure and critical tempera- 
ture of (ONNEs, DorsMAN, and 
Housr), A., ii, 142, 739. 

equilibrium of lead, sulphur, and 
(ReInDERS and GoUDRIAAN), A., 
ii, 47. 


| 
| 


| 
| 


| 
| 
} 
| 


rivatives of (SMILES and GuHosnH), T., 
1377 ; A., i, 981. 

2-Oxy-8-thio-2:3:8:9-tetrahydropurine 
(JoHns), A., i, 845. 

Ozone, photochemical reactions in mix- 
tures of hydrogen and (WEIGERT 
and Boum), A., ii, 812. 

influence of current form on the pro- 
duction of (LECHNER), A., ii, 609. 

action of, on organic compounds 
(Harriss), A., i, 966. 

action of, on phenols (WiTT; Har- 
RIES), A., i, 525. 


P. 


isoPenol. See 2-Methoxyacetophenone, 
4-hydroxy-. 

Paints, gases evolved from 
(Kine), A., i, 645, 


drying 


A 
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— ; OD composition of (KLEIN), 

2 222. 

Palladium, spectrum of (PAuLson), A., 
ii, 34, 

ultra-violet spark spectrum of (Katt), 
A., ii, 497. 

solvent for (Zappt), A., ii, 835. 

colloidal, adsorption and reduction of 
qe by (PAaL and Scnwarz), 

> 1, 765. 

adsorption of hydrogen by (Hott), 
A., ii, 88; (Sreverts), A., ii, 
268. 

Palladous selenate (HraDECKy), A 
ii, 472. 

Palladium estimation and separation :— 

estimation of, in presence of platinum 
(Smoor ; GREENWoop), A ., li, 586. 

separation of, from tin (Gurster, 
FELLNER, and EMSLANDER), A., ii, 
492; (GuTBIER and FELLNER), A., 
ii, 493. 

Palmitic acid, equilibrium of tristearin, 
tripalmitin, and (KREMANN and 
Kropscn), A., ii, 536. 

salts, physical properties of (ARNDT 
and ScuirFr), A., ii, 237. 

Palmitic acid, a-bromo-, and a-iodo-, 
action of finely divided silver on 
(Jongs), A., i, 116. 

Palm oil, catalytic’ bleaching of (SAs- 
TRY), T., 1828. 

Pancreas, reaction and digestive activity 
of the (Lone and FENGERr), A., i, 
1024; (Lone, Hui, and ATKIN- 
son), A., i, 1025. 

enzymes of the (MELLANBY and 
Woo.tey), A., i, 474. 

influence of the vagus on secretion by 
the (v. ANREP), A., i, 69. 

human, silicic acid content of (Scuvu1z), 
A., i, 1030, 

Pancreatic juice, influence of alkalis on 
the secretion of the (VAROBEEV), A., 
i, 739. 

Papaverine, reduction products of (Py- 

MAN), T., 176; A., i, 161. 

fate of, in the animal organism (ZAHN), 
A., i, 352. 

colour reaction of (WARREN), A., ii, 
807. 

Paraffin wax, detection of, in beeswax 
(SALAMON and SEaBER), A., ii, 587. 
Pareira root, alkaloids of. See under 

Alkaloids. 

a-Particles, effect of, on the combination 
of hydrogen and chlorine (TAYLor), 
A., ii, 80. 

— law (v. GEorGIEvics), A., ii, 
20. 

Pascoite (HILLEBRAND, MERWIN, and 
Wricnt), A., ii, 271. 
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Pavine, constitution of (PyMAN), T., 
176; A., i, 161. 

Pea, Alaska, amino-nitrogen in seedlings 
of (Tuompson), A., i, 201. 

Pearlspar from Alsace (KRAEMER), A., 
ii, 640. 

Peat, adsorption by (RowLanp), A., ii, 
677. 

Pectin (v. FELLENBERG), A., i, 774. 

Pelargonidin and Pelargonin, and their 
salts (WILLSTATTER and Bo.Tow), A., 
i, 283. 

Pelargonium, colouring matter of (WILL- 
STATTER and Bouton), A., i, 283. 

Penicillium, nature of arsenic compounds 
produced by (Kiason), A., i, 486. 


Penicillium oxalicum, production of 


oxalic acid by (CuRRIE and THom), 
A., i, 1047. 

Penicillium puberulum and stoloniferum, 
studies on (ALSBERG and BLACck), 
A., i, 757. 

Penicilliumic acid, and its salts (ALs- 
BERG and Buiack), A., i, 757. 

Penta-acetoxyethoxycyc/ohexane (GRIF- 
FIN and Nexson), A., i, 676. 

Penta-acetoxycyc/ohexane, chloro-(GRIF- 
FIN and NELson), A., i, 676. 

Penta-acetoxymethoxycr/c/ohexane 
(GRIFFIN and NELson), A., i, 676. 

Pentadecanetetraone, and its oxime 
(Harrigs and Fonrosert), A., i, 278. 

Penta-(p-2:5-dimethoxybenzoyloxybenz- 
oyl)-glucose (MAUTHNER), A., i, 140. 

Pentaerythritol, structure of Gustavson’s 
hydrocarbons from (Fittpov), A., i, 
512. 

Pentaethoxysilicoethane, chloro-, action 
of alkalis and water on (MARTIN), T., 
1043; A., i, 788. 

Pentamethoxychalkone. See 3:4-Dime- 
thoxyphenyl 3:4:5-trimethoxystyryl 
ketone. 

Pentamethylenedicarbamic acid, ethyl 
ester (CURTIUs and PrincsHEI™), A., 
i, 126. 

aa’-Pentamethylenedi-iminodi/sobutyric 
acid,.and its derivatives (SCHLEZIN- 
GER), A., i, 946. 

aa’-Pentamethylened?-iminodiphenyl- 
diacetic acid, and its derivatives 
(ScHLEZINGER), A., i, 945. 

aa’-Pentamethylenedi-iminodipropionic 
acid, and its derivatives (SCHLEZIN- 
GER), A., i. 946. 

cycloPentamethylenesilicon dichlorile 
(Byepkn), A., i, 912. 

cycloPentamethylenesilicone, polymeride 
of (BycpnEn), A., i, 912. 

Pentammineplatinic salts,  chloro- 
(TscHUGAEV and VLADIMIROV), A , ii, 
569. 
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Pentane, equilibrium of water and 
(ScHEFFER), A., ii, 46. 

Pentane-aaee-tetracarboxylic acid, ethy] 
ester, sodium derivative, action of 
chloromethyl ether on (SIMONSEN), 
T., 783; A., i, 772. 

85-Pentanedithiocarbamide (HALE), A., 
i, 722. 

Pentan-f-ol, y-amino-, chloroacetyl de- 
rivative and its hexamethylenetetr- 
amine compound (JAcoss and HEI- 
DELBERGER), A., i, 779. 

a-chloro-e-bromo- (Litty & Co.), A., 
i, 53. 

cycloPentan-1-ol-1-carboxylic acid, esters 
of (v. AUWERS and KROLLPFEIFFER), 
A., i, 1059. 

Pentan-8-one, a-chloro-e-bromo- (LILLY 
& Co.), A., i, 53. 

B-Penta[trimethylcarbonatogalloy])- 
glucose (FiscHER and FREUDENBERG), 
A., i, 437. 

Penta[trimethylgalloyljglucose (Fis- 
CHER and FREUDENBERG), A., i, 
437. 

Pentazolylacetic acid, and its silver salt 
(Lrrscuitz), A., i, 465 

Pentazolylaceto-hydrazide and -hydraz- 
idine (LirscnitTz), A., i, 465. 

Pentazolyloximinoacetic acid, and its 
salts (LiFscHITz), A., i, 465. 

Pentazolyloximinoacetohydrazide, and 
its derivatives (Lirscnirz), A., i, 
465. 

cycloPentene, oxozonides, and ozonides 
from (Harries and WAGNER), A., i, 
967. 

As- and Ay-Pentenoic acids, and their 
derivatives (WoHLGEMUTH), A., i, 
116. 

Pentosans, estimation of (FALLADA, 
STEIN, and RAVNIKAR), A., ii, 592. 
Pentose in urine, nature of (ZERNER and 

Wattucn), A., i, 650. 

Pentoses, estimation of, in wines 
(SCHAFFER and ARBEN2), A., ii, 591. 
2-cycloPentyleyclopentanol (HARRIES 
and WAGNER), A., i, 967. 

2-cycloPentylcyc/opentanone, benzylidene 
derivative of (HARRIES and WAGNER), 
A., i, 967. 

cycloPentylcyclopentene (HARRIES and 
Wacner), A., i, 967. 

Peonidin and Peonin, and their salts 
(WILLSTATTER and Noran), A., i, 
288. 

Peony, co'ouring matter of (WILLSTAT- 
TER and Notay), A., i, 288. 

Pepsin, rotation and adsorption of solu- 

tions of (RaKuztn), A., i, 324. 
action of (HAMMARSTEN), A., i, 726, 
911. 
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Pepsin, adsorption ef aqueous solutions 
of, by alumina, and their rotation 
(RakuzIn and Bravpo), A., i, 1018. 

estimation of (GESELSCHAP), A., ii, 
603. 

Peptone (BERNARDI and Fasris), A., i, 

468. 
estimation of sulphur in (REDFIELD 
and Huck te), A., ii, 176. 

Peptones, ninhydrin reaction of (FRAN- 

KEL), A., 1, 340. 

separation and estimation of, by their 
solubility in alcohols (VLAHUTA), 
A., i, 602. 

Per-acids, organic (D’Aus and KNEIP), 
., i, 769. 

Percaglobulin (FoLin and Denis), A., 

i, 621] 

Perceric oxide. See under Cerium. 

Perchloric acid. See under Chlorine. 

Periodic system (VosMAIER), A., ii, 
249. 

Peritoneum, lipoid content of endo- 
thelium from the (Tarr and Camp- 
BELL), A., i, 190. 

Permeability (Stites and JorGENSEN), 

-» i, 927; (OsTERHOUT), A., i, 
1047, 1081, 1082. 

Permutite, ion diffusion in (ScHULZzE), 
A., ii, 149. 

Peroxydase, photolysis by means of 
(CHopaT and ScHWEIZER), A., i, 
606. 

rate of inactivation of, in milk (ZILVA), 
A., ii, 74. 

possible presence of, in yeast (Bacn), 
A., i, 755. 

Pertetraboric acid. See under Boron. 

Petalite from Elba (Comucct), A., ii, 
642. 

Petroleum, origin of (KIsHNER), A., ii, 

473. 

formation of (TSCHITSCHIBABIN), A., 
ii, 637. 

optical investigation of (ENGLER and 
SrermnKkopF), A., i, 205 ; (TRAUBEN- 
BERG), A., i, 365. 

Argentine, optical investigation of 
(Rakuzin), A., i, 205. 

from Southern Bolivia, optical investi- 
gation of (RaKuztN), A., i, 205. 

paraffin constituents of (RAKUZIN), 
A., i, 489, 637. 

specific gravity of the solid paraffins 
of (RAKUZIN and ARSENEV), A., i, 
638. 

analytical distillation of (RITTMAN and 
Dean), A., ii, 288. 

crude, estimation ef water in (SHREWS- 
BuRY), A., ii, 21. 

Phagocytes, action of, on respiration 
(HAMBURGER), A., i, 912. 
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Phase rule, application of the (N1GGL1), 
A., ii, 242. 

8-Phellandrene, action of alcoholic 
hydrochloric acid = (FRANCESCONI 
and SERNAGIOTTO), A » i, 23. 

Phenacetin, estimation of, in presence of 
salol (Eweny, SPENCER, and LE 
Fesvre), A., 708. 

Suenneplbaumatacstie acid, p-chloro-, 
ethyl ester (THore and BrunsKILL), 
A., i, 540. 

Phenacyl-p-chlorobenzoylacetic acid, 
ethyl ester (Tuorr and BruNSsKILL), 
A., i, 540. 

Phenakite, synthesis of (DoELTER), 
A., ii, 360. 

Phenanthraquinone, bromo-, and its 
oxime (SANpD@Qvist), A., i, 795. 

3-Phenanthraquinonyl methyl sulphone 
(Fretp), T., 1215; A., i, 883. 

Phenanthrene 3- disulphide (Frei), : an 
1215; A., i, 883. 


Phenanthrene, dibromo- (SANDQVIST), | 


—s. | 
3-thiol-, and its derivatives (F1eLp), 
T., 1214; A., i, 883. 
Phenanthrene-3- or -6-sulphonic acid, 
10-bromo-, influence of mineral acids 
on the viscosity of (SANDQVIsT), A., i, 


795. 
a ng ge BBB-tri- 
bromo-, and -chloro- (FRANKFORTER 


and KrircHeEvsky), A., i, 78. 
Phenazine, synthesis of (EckerT and 
STEINER), A., i, 596. 
Phenazine, 2-amino-3-hydroxy- (KEHr- 
MANN and Kissing), A., i, 316. 
Phenazthionium salts (KEHRMANN and 
DisErEns), A., i, 304. 
p-Phenetidine, 3-chloro-, preparation of, 
and its hydrochloride (Hurst and 
THORPE), T., 938; A., i, 797. 
o-and p-Phenetidines, absorption spectra 
of (Purvis), T., 664; A., ii, 392. 
Phenetole, and p-bromo-, and p-fluoro-, 
— — of (Purvis), T., 
661; A., 392. 
p-Phenetyihydrazinenitrate(Cuannien), 
, i, 907. 
Phenol, preparation of, from chloro- 
—— (MEYER and Bereiv 8), 
A., 231. 
digillennate constants of (BECKMANN, 
LigscuHE, V. BossE, HARING, and 
WeseEr), A., ii, 144. 


liquid, volume surfaces of (Essex), 
A., ii, 421. 

adsorption of, from alcoholic solution 
by charcoal (GusTAFsoN), A., ii, 
824. 

equilibrium of benzene, water and 


(Hortpa), A., ii, 90. 


SUBJECTS. 


Phenol, compounds of, with alkali or 
alkaline earth salts (WEINLAND and 
DENZEL), A., i, 526. 

condensation of, with unsaturated 
ketones (DIANIN), A., i, 573. 

estimation of (VersFELp), A., ii, 
494. 

Phenol, 3-chloro-4-amino-, 4-acetyl de- 
rivative (HuRst and TuHorRPE), '., 
939; A., i, 797. 

Phenols, preparation of (MANDEL and 

NEvUBERG), A., i, 934. 

higher, synthesis of (HILL and Grar), 
A., i, 880. 

action of formaldehyde on, in sulphuric 
acid (BuRACzEWwSK’), A., i,.674. 

iron compounds of (WEINLAND and 
Nerr), A., i, 397. 

oxidation of (PUMMERER and Cuer- 
BULIEZ), A., i, 417. 

action of ozone on (WITT; 
A., i, 525. 

action of ozone on, and their ethers 
(Harries and HAARMANN), A., i, 
133. 

behaviour of, with titanium com- 
pounds (HAUsER and LEvIre), A., 
i, 139. 


HARRIEs), 


halogenated, preparation of esters of 


(Scumitz & Co.), A., i, 13. 
monohydric, and their chloro-deriva- 

tives, preparation of (CHEMISCHE 

WERKE IcHENDORF), A., i, 674. 


and their derivatives, excretion of 


(Fourn and Denis), A., i, 1034. 

and their derivatives, estimation of, in 
urine (FoLIN and DENIs ; SIEGFRIED 
and ZIMMERMANN), A., ii, 802. 

Phenols, amino-, chloroacety] deriva- 

tives, and their derivatives (Jacons 
and HEIDELBERGER), A., i, 671. 

nitro-, solubility of (Sipewick, Spur- 
RELL, and Daviess), T., 1202; 
A., i, 878; (FiscnEr), A., i, 
§23. 

o- and p-nitro-, and p-nitroso-, absorp- 
tion spectra of (GiBBs and Pratt), 
A., ii, 501. 

Phenol-aldehydes, constitution of tlhe 
salts of (Patty), A., i, 689; 
(Hantzscn), A., i, 1062. 

Phenol-blue, preparation of (HELLER), 
A., i, 890. 

Phenolglycuronic acid, p-amino-, lactam 
of (SizBune), A., i, 352. 

Phenolic substances, oxidation of 
(JOLLEs), A., i, 1004. 

Phenolphthalein, titration of acids with 
(FERRARO), A., ii, 696. 

Phenolquinolinein (Dox), A., i, 896. 

Phenoquinone, absorption spectrum of 
(Pratt and Gipss), A., ii, 501. 
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Phenoxide, lithium and sodium, con- 
ductivity and ionisation of (RoBERT- 
son and AcrEp), A., ii, 406. 
sodium, hydrolysis of (Boyp), T., 1538. 
Phenoxyacetic acid, o-hydroxy-, ethyl 
ester (GHosH), T., 1595. 
1-a-Phenoxy-p-aldehydobenzyl-3-naph- 
thoic acid, 2-hydroxy-, methyl ester 
(Lu GNER), A., 1, 547. 


o-p’-Phenoxybenzoylbenzoic acid(Conn), | 


A., i, 402 
3-Phenoxy-3-benzyl-2-methylbenzo-y- 


pyrone, 7-lydroxy-3-m- on, va | 


coBsoNn and GuosH), T., 431; A., 
443. 

a-Phenoxycinnamic acids, stereoisomeric, 
and their derivatives (SrOERMER and 
Vout), A., i, 685. 


B-Phenoxyethyl bromide, o-amino-, and | 
its derivatives (JAcoBs and HEIDEL- | 


BERGER), A., i, 803. 

8-Phenoxyethylearbamide, and its de- 

rivatives (GABRIEL), A., i, 589. 

8-Phenoxyethyldimethylamine, 2:4:6- 
trichloro-, and its ma agg 
(JACOBS and HEIpELBe RGER), A., i, 
803. 

B- Phenoxyethylhexamethylenetetramin- 
ium bromide, and p-amino-, acetyl 
derivative (JACOBS and HEIDEL- 
BERGER), A., i, 802. 

8-Phenoxyethylhydrazine, and its de- 

rivatives (GABRIEL), A., i, 589. 

B-Phenoxyethylpiperidine, N-0-amino-, 
and its ey (JACOBS and 
HEIDELBERGER), A., i, 803. 

N-B- -Phenoxyethylpiperidine, 2:4:6-tri- 
chloro-, and its hydrochloride (Jacoss 
and HEIDELBERGER), A., i, 803 

B- pee cea RR and its 
derivatives (GABRIEL), A., i, 589. 

a-Phenoxy-4- methoxycinnamic acids, 
stereoisomeric, and their derivatives 

(SroERMER and Vout), A., i, 685. 

4-Phenoxypiperideine. See | 4-Tetra- 
hydropyridyl pheny!] ether. 

4-Phenoxypyridine. See 
phenyl! ether. 

Phenyl acetonyl sulphide, Pn -nitro- 
(ZincKkE and LENHARDT), A., i, 
400. 

B-bromoethyl ether, p-bromo- and 
2:4:6-trichloro-(J acoBs and HEIDEL- 
BERGER), A., i, 803. 

ethyl = 3:5-dibromo-4-amino- 
(Fucus), A., i, 521. 

glycerol and glycol ethers, p-amino-, 
acetyl derivatives(Far BENFABRIKEN 
vorm. F. Bayer & Co.), A., i, 677. 

hydroxynaphthyl suiphides, ?- nitro-, 
and their acetyl derivatives (ZINCKE 
and LENHARDT), A., i, 400. 


4-Pyridyl 
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Phenyl menthyl ether (KursANov), A., 

i, 422 

methyl ether, 3:5-dibromo 2-amino-, 
and its derivatives (Fucus), A., i, 
521. 

methyl sulphide and sulphoxide, o- 
amino-, and its derivatives (ZINCKE 
and SEIBERT), A., i, 882. 

3-nitro-p-tolyl sulphide, p-hydroxy-, 
and its ay derivative (ZINCKE 
and Résg), A., i, 235. 

oxide, p- -nitrothio- (ZINCKE and LEN- 
HARDT), A si i, 398 

selenide, m-amino- (PIERONI and 
Bautpuzzi), A., i, 956. 

thiocyanate, m-nitro- (FicuTer and 
ScHONLAv), A., i, 804 

p-tolyl ether, o-nitro-, salts and de- 
rivatives (Cook and SHERWOOD), 
A., i, 877. 


| Phenylacetaldehyde, = photochemistry 
and polymerides of (SToBBE and Lip- 
POLD), A., i, 261. 


| Phenylacetaldehyde, p-chloro- (Sparu), 


A., i, 263. 

Phenylacetic acid, absorption spectra of 
(Purvis), T., 967. 

Phenylacetic acid, p-hydroxy-, isolation 
of, from urine in disease (MurcH), 
A., i, 70. 

N-Phenylacetodinitrile, derivatives of 
(v. Meyer and Spreckets), A., i, 
963. 

o-Phenylacetoxybenzoic acid, methyl 
ester (PAULY and LOocKEMANN), A., i, 
146. 

Phenylacetylglutamine, formation of, 
in the organism (THIERFELDER and 
SHERWIN), A., i, 481, 750. 

Phenylalanine, detection of (CHELLE), 
A., ti, 75. 

d- and /- -Phenylalanines, derivatives of 
(FiscHER and Lipscuitz), A., i, 
243. 

4-y-Phenylallylhydantoin, 2-thio- (JoHn- 
soN and WRENSHALL), A., i, 1000. 

Phenylallylthiosemicarbazide (GaB- 
RIEL), A., i, 589. 

Phenylaminoacetic acid, conversion of 
phenylchloroacetic acid into (SENTER 
and Drew), T., 638; A., i, 535. 

Phenylaminoethyl alcohol, §8-bromo- 
acetyl and B-chloroacetyl derivatives, 
and their derivatives (JAcoBs and 
HEIDELBERGER), A., i, 777. 

3-Pheny1-2-p-aminophenyldihydro-1:2:4- 
benzotriazine, 6-amino- (CoHN), A 
i, 402. 

Phenylisoamylarsinic acid (BERTHEIM), 
A., i, 332 

r-Phenylanilinoacetic acid, resolution of 
(McKENzIE and Bate), T., 1682. 
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8-Pheny1-8-p-anisyl-a-methylpropionic 
acid, A- ~ ore & methyl ester (Brer- 
BERIAND), A., i, 540. 

2-Phenyl-a- and -8-anthraquinoneimin- 
azoles (SCHAARSCHMIDT and Lev), 

A., i, 178. 

Phenylarsine, p-amino-, acetyl deriva- 
tive (FARBWERKE voRM. MEISTER, 
Lucius, & Brijnine), A., i, 728. 

Phenylarsinic acid, 5-amino-2:4-dihydr- 
oxy-, 2:4-dihydroxy-, 5-nitro-2:4- 
dihydroxy-, and 3:5-dinitro-2:4- 
dihydroxy- (BAUER), A., i, 607. 

triamino-, preparation of (BOEHRINGER 
& Sénne), A., i, 33. 

Phenylarsinic acids, dihydroxy- (Fars- 
WERKE VorM. MEISTER, Lucius, & 
Brinino), A., i, 32. 

nitroamino-, preparation of (BorH- 
RINGER & SOHNE), A., i, 32. 

Phenylazoformhydroxamic acid, and 
p-nitro- (Ponzro), A., i, 1012. 

N-Phenyl-s-benzhydrylthiocarbamate- 
a-carboxylic acid (BECKER and 
BIsTRZYCKI), A., i, 246. 

N-Phenylbenzoacetodinitrile (v. MEYER 
and SprREcKELs), A., i, 963. 

Phenylbenzoic acid, perchloro-. See 
Phenylétetrachlorobenzoic acid, o-penta- 
chloro-. 

3-Phenyl-7y-benzopyrone, 
(JACOBSON and GHosn), 
A., i, 832. 

1-Pheny]-2-benzosulphoneazole (ZINCKE 
and SErBeRrT), A., i, 882. 

Phenylbenzotetronic acid (PAULY and 
LocKEMANN), A., i, 146. 

1-Phenylbenzothiazole, 3:5-dibromo- 
(ZinckKE and SeErpert), A., i, 
882. 

eed acid (BERTHEIM), 
A., i, 332 

2-Phenyl- 3- -bensyl-y-benzopyrone, 7- 
hydroxy-, 5:7- and 7:8-dihydroxy-, 
and their derivatives (JAcoBson and 
Guosnh), T., 961; A., i, 831. 

Phenylbenzylethylamine, amino-, chlo- 
roacetyl derivative (JAcops and 
HEIDELBERGER), A., i, 669. 

B-Phenyl-y-benzylhydroxylamidoxime, 
and its salts (Ley and Utricn), A., i, 
459. 

3-Pheny1-4-benzylideneisooxazolone, 
oxidation of, in presence of aldehydes 
(Bettt), A., i, 896. 

2-Pheny1-6-benzyl-A2:8-y-menthadiene 
(Rups and Tomr), A., i, 570. 

2-Pheny1-6-benzyl-A’-p-menthen-2-ol 
(Rupe and Tom), A., i, 570. 

2-Phenyl-3-benzyl-5-methyl-y-benzo- 
pyrone, 7-hydroxy- (Jaconson and 
GuosH), T., 965; A., i, 832. 


7-hydroxy- 
T., 1057; 
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2-Pheny1-3-benzyl-1:4-a-naphthapyr- 
one (JACOBSON and Guosn), T., 964 ; 
A., i, 832. 

8-Phenyl-5-benzyloxyamidoxime, and 
its salts (LEY and ULricn), A., i, 459. 

r-Phenylbromoacetic acid, resolution of, 
and its salts (McKENzIz and WALKER), 
T., 1691. 

Phenyldibromo-imesatin, p-amino- 
(Binz and Hverer), A., i, 845. 

Phenyl bromomethyl ketone, p-amino-, 
acetyl derivative, and its hexamethyl- 
enetetramine compound (JAcoBs and 
HEIDELBERGER), A., i, 8 

y-Phenylbutyl alcohol, preparation and 
resolution of (COHEN, MARSHALL, and 
Woopman), T., 901; A., i, 661. 

y-Phenylbutyltriethylammonium salts 
(CoHEN, MARSHALL, and WoopMAN), 
T., 901; A., i, 661. 

B-Phenylbutyric acid, and its methyl 
ester, and acid chloride (CoHEN, MAr- 
SHALL, and WoopMAN), T., 896. 

8-Phenylbutyrolactone, a-hydroxy-, and 
its sodium salt (HALL, Hynes, and 
Lapwortn), T., 141. 

Phenylearbamic acid, salts of (Koprr- 


SCHNI), A., i, 522. 

Phenylearbamic acid, 0-cyano-, Fee 
ester (BoRSCHE and SANDER), A., i, 
299. 

Phenylearbamide, o-cyano- (BorscHE 
and SANDER), A., i, 299. 

Phenylearbamyl chloride, p-uitro-, 


preparation of (FARBWERKE VORM. 
Meister, Lucius, & Brinrne), A., 
‘2h 
2-Phenylcarbamyl-1-phenyl1-3-ethyl- 
tetrahydropyridazine (WoOHLGE- 
MUTH), A., i, 165. 
2-Phenylcarbamy]1-1-phenyl-6-methyl- 
8-ethyltetrahydropyridazine (WoHL- 
GEMUTR), A., i, 165. 
Phenylearbimide, o-cyano- (BoRscHE 
and SANDER), A., i, 299. 
3- 5 ey (STOERMER and 
Pricce), A., i, 683. 
2-Phenylearveol (Rure and Tomi), A., 
i, 569. 
Phenylchloroacetic acid, kinetics and 
dissociation constant of (SENTER), 
T., 908; A., ii, 538. 
conversion of, into phenylaminoacetic 
acid (SENTER al Drew), T., 638 ; 
A., i, 535. 
1-Phenylehloroacetic acid, transforma- 
tion of, into d-diphenylsuccinic acid 
(McKeEnziz, Drew, and Martin), 
26. 
Phenyldichloroacetylaminomethylearb- 
inol (MANNICH and THIELE), A., i, 
812. 
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Phenyltetrachlorobenzoic acid, o-penta- 
chloro- (EcKERT and STEINER), A., i, 
565. 

Phenyl chloromethyl ketone, p-amino-, 
compound of hexamethylenetetramine 
and (JAcoBs and HEIDELBERGER), 
A., i, 820. 

1-Phenyl-4-chlorophenylpyrazolones, 
2-imino- (Vv. MEYER and SPRECKELS), 
A., i, 961. 

a-Phenylcinnamic acids, 2-nitro-, 
stereoisomeric, and their derivatives 
(SroERMER and Pricee), A., i, 683. 

8-Phenylcinnamic anhydride (pE Faz!), 
A., i, 541. 

B-Phenylerotonolactone, a-hydroxy-, 
and its derivatives (HALL, HyNEs, 
and Lapworta), T., 182. 

Phenylcyanoacetylaminomethylcarbinol 
(MANNICH and THIELE), A., i, 812. 

Phenyl cyanomethyl ketones, 0-, m-, 
and p-chloro- (v. MEYER and SPRECK- 
ELS), A., i, 961. 

4-Phenyleytosine, and its salts (JoHNsoN 
and Hemineway), A., i, 89. 

4-Phenyl-2:6-dichlorophenyl-1:4-di- 
hydropyridines, 3:5-dicyano- (Vv. 
MeyYER and SpPRECKELS), A., i, 961. 

4-Pheny1-2:6-di-y-ethoxyphenyl-1:4- 
dihydropyridine, 3:5-dicyano- (Vv. 
MEYER and SprecKELs), A., i, 962. 

Phenyldi-2:4-dihydroxy-3-carbethoxy-a- 
naphthylmethane. See Benzylidene- 
bis-2:4-dihydrox ynaphthalene-3-carb- 
oxylic acid, ethyl ester. 

5-Phenyl-1:2- and -2:2-dimethyl-2- and 
-l-ethylpyrrolones, and their salts 
(IMMENDORFER), A., i, 583. 

5 Phenyl-2:4-dimethyl-oxazole and -thi- 
azole, and their salts (BACHSTEz), A., 
i, 306. 

1- -Phenyl- -8:4-dimethylpyrazole-5-azo-8- 
naphthol (Mounr, Krart, Marx, 
MEYER, ScHENKE, Scumipt, and 
WARNECKE), A., i, 320. 

3-Phenyl-1:5- dimethylpyrrole, deriva- 
tives of (ALMstROM), A., i, 990. 

1-Pheny1-3:5-dimethyl-1:2: 4. triazole, 
salts of (BRUNNER), A., i, 1008. 

Phenyldi-a-naphthylmethane, p-amino-, 
and p-hydroxy-, and their derivatives 
(Macrpson), A., i, 954. 

Phenyldiphenanthrylmethane (FRANK- 
FORTER and KrITCHEVSKY), A., i, 78. 

Phenyldi-p-tolylhydrazine (WIELAND 
and Reverpy), A., i, 852. 

p-Phenylenediamines, alkylated (MEL- 
poLA and HouLLELy), T., 610; A., i, 
587. 

m-Phenylene-as-dimethyldiamine, 2:4- 
dinitro- (VAN RomBuRGH and WEN- 
SINK), A., i, 166, 
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p-Phenylenedipropyldiamine, and _ its 

sulphate (KARRER), A., i, 1074. 

m-Phenylenetrimethyldiamine, 2:4-di- 

nitro- (VAN ROMBURGH and WENSIN&E), 

A., i, 167. 

1-Pheny]-4-p-ethoxyphenylpyrazolone, 

2-imino- (v. MEYER and SPRECKELs), 

A., i, 962. 

Phenylethyl chloride, nitration of 
(HOLLEMAN and HogFLAKE), A., i, 
876. 

iodide, and its hexamethylenetetra- 
mine compound (JAacoss and HeEtr- 
DELBERGER), A., i, 780. 

8-Phenylethylamine, 8-hydroxy-, and 
B-hydroxy-8-p-hydroxy-, and their 
derivatives (MANNICH and THIELE), 
A., i, 812. 

B-hydroxy-, N-chloroacetyl derivative, 
and its hexamethylenetetramine 
compound (JaAcops and HEIDEL- 
BERGER), A., i, 779. 

p-thiol-, and its salts (Kine), T., 230; 
A., i, 132. 

Phenyletbylarsinic acid (BrrTHeIM), A., 

i, 332. 

2- -Phenyl- 4-ethyl-1:4-benzopyranols, 


hydroxy-, derivatives of (Watson, 
SEN, and Mepu1), T., 1481; A., i, 
1069. 


B-Phenylethylearbamide,  8-hydroxy- 
(MANNICH and THIELE), A., i, 812. 
B-Phenylethyl chloromethyl ketone 

(CLIBBENS and NIERENSTEIN), T., 
1493 ; A., i, 1062. 
Phenylethylene oxide, p-chloro-(Spraru), 
A., i, 263. 
an ee a am and its deriva- 
tives (DE Faz), A., i, 1064. 
Phenylethylmalonylcarbamide, ae 
tion of anesthesia by (Syms), A., i, 
194. 
1-Phenyl-3- —— ka 
(WoHLGemuTH), A., i, 165 
B-Phenylglutaconic " acid, 2:4-m-di- 
hydroxy-, disilver salt (Dey), T., 
1632. 
Phenylglyceric acid, 
(RiBER), A., i, 544. 
Phenylglycide, p-bromo- (BOESEKEN, 
EGGINK, JAGERINK, KoREVAAR, 
Lirrer, PRIESTER, and VAN REESMA), 
A., ii, 136. 
Pheny igiyeine, 2:4-dinitro-, preparation 
and reduction of (WALDMAN), A., 
i, 180. 
p-nitroso-, preparation of (RIEDEr), 
A., i, 11. 

Phenylglycinearsinic acid (PovuLENc 
Freres and Oxrcusttn), A., i, 855. 
Phenylglyoxylic acid, 2:4: 6-tribromo- 

(Fucus), A., i, 521. 


resolution of 
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Phenylhalogenoacetic acids, optically 
active, displacement of halogen in, 
by the anilino-group (McKENzI£ and 
Bate), T., 1681. 

Phenyleycluhexane series, molecular 
transposition in (LE Brazip£c), A., i, 
12. 

1-Phenyleyclohexane-3:5-diol, and _ its 
dibenzoyl derivative (CrossLey and 
ReEnovuF), T., 610; A., i, 527. 

1-Phenyleyclohexan-3-0l (CRossLEY and 
RenovF), T., 608; A., i, 527. 

1-Phenylcyc/ohexan-2-one, and its semi- 
carbazone (LE BrazipEc), A., i, 12. 

1-Phenyl-A-cyclohexen-2-0l, and _ its 
acetyl derivative (LE BrazipEc), A., 
i, 12. ; 

4-Phenylhydantoin, 2-thio-, and _ its 
3-acetyl derivative (KomatTsv), A., i, 
168. 

3-Phenylhydantoin-l-acetic acid, 2- 
thio-, ethyl ester (BAILEY and 
Snyper), A., i, 389. 

Phenylhydrazine, cryoscopic investiga- 
tions with (Oppo), A., ii, 414, 415. 

Phenylhydrazine, 2:4-dichloro-, and its 
derivatives (CHATTAWAYand PEARC&), 
T., 32. 

Phenylhydrazones, cryoscopic measure- 
ments of the capacity to form (Oppo), 
A,, ii, 414. 

Phenylhydroxylamine, and its nitroso- 
derivative, behaviour of, in the body 
(S1eBurG), A., i, 351. 

1-Phenyl-5-p-hydroxy-m-methoxyphe- 
nyl-1:2:4-triazole, and its derivatives 
(Oppo and Ferrari), A., i, 598. 

Phenyl-3-hydroxy-8-naphthylamine, o0- 
hydroxy- (KEHRMANN and Nei), A., 
i, 304. 

4-Pheny]-2-mp-dihydroxyphenyl-1:4- 
benzopyranol, 3:5:7-trihydroxy-, an- 


hydrohydriodide (Watson, SEN, and | 
| y-Phenyl-8-methylisocrotonic acid, ethy] 


Meps}), T., 1483; A., i, 1070. 
2-Phenyl-3-p-hydroxyphenyldihydro- 
1:2:4-benzotriazine, 6-amino- (CoHN), 
A., i, 402. 
1-Phenyl-5-o-hydroxyphenyl-1:2:4-tri- 
azole, 3-hydroxy-, and its diacetyl 
derivative (Oppo and Frrrari), A., i, 
598. 
4-Phenyl 2-hydroxystyryl ketone, 4- 
hydroxy-, glucoside of (BARGELLIN1), 
A., i, 62. 
Phenyl 3:5-dihydroxy-o-tolyl 
(Hogscn), A., i, 821. 
Phenylimesatin, p-amino-, and its salts 
(Binz and Huerer), A., i, 845. 
Phenyliminophenylhydrazinomethane. 
See Diphenylmethenylhydrazidine. 
Phenylisatoic anhydride, amino- (Binz 
and Hurrer), A., i, 845. 


ketone 


| B-Phenyl-8-methylcholine, 
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Phenylitaconic acid, ethyl ester, photo- 
chemistry of (Srosse), A., i, 406. 

2-Phenyl-A**-p-menthadien-2-ol. See 
2-Phenylearveol. 

2-Phenyl-A?**-p-menthatriene 
and Tomi), A., i, 569. 

Phenyl mercaptan, 2-amino-, prepara- 
tion and derivatives of (ZINCKE and 
SEIBERT), A., i, 881. 

1-Phenyl 5-o-methoxyphenyl-1:2:4-tri- 
azole, 3-hydroxy-, aud its derivatives 
(Oppo and Ferrart), A., i, 598. 

d- and J-N-Phenylmethylalanines, and 
their derivatives (FIscHER and LIP- 
scHiTz), A., i, 243. 

Phenyl-o-methylamino-7-tolylsulphone, 
m-amino- and m-nitro-, and their 
acetyl derivatives (Wirr and Trutr- 
WIN), A., i, 228. 

Phenylmethylarsinic acid, and its de- 
rivatives, and p-amino-, and 3-nitro- 
4-hydroxy- (BERTHEIM), A., i, 332. 

2-Phenyl-4-methyl-1:4-benzopyranol, 
3:5:7-trihydroxy-2-op-dihydroxy-, an- 
hydrohydriodide (Watson, SEN, and 
Mepat), T., 1485; A., i, 1070. 

3-Phenyl-2-methyl-y-benzopyrone, 7- 
mono-, and 5:7- and 7:8-dihydroxy-, 
and their derivatives (JACOBSON and 
Guosn), T., 1053; A., i, 832. 

1-Phenyl-3-methyl-4-benzylpyrazole-5- 
azo-8-naphthol(Mour, Krart, MARX, 
Meyer, ScueNkeE, Scumipt, and 
WARNECKE), A., i, 321. 

y-Phenyl-8-methylbutyric acid, and 
B-hydroxy-, ethyl ester (ANscHUTz and 
MOoTSCHMANN), A., i, 139. 

Phenylmethylcarbamylchloride,o-cyano- 
(BorscuE and SANDER), A., i, 300. 

salts and 
derivatives of (MENGE), A., i, 58. 

3-Phenyl-5-methylcoumarone (STOER- 
MER and BARTHELMEs), A., i, 153. 


(Rupee 


ester (ANscHiTz and MorTscHMANN), 

A., i, 139. 
5-Phenyl-1-methyl1-2:2-diethylpyrrolone 

(IMMENDOKFER), A., i, 582. 


_ 1-Phenyl-5-m:p-methylenedioxyphenyl- 


1:2:4-triazole, _3-hydroxy-, and its 
derivatives (Oppo and FERRARI), A., 
i, 598. 

2-Phenyl-4-methylene-1:4-a-naphtha- 
pyranol, and its salts (Guosu), T., 
743; A., i, 833. 

1-Pheny1-3-methyl-4-ethylpyrazole, 5- 
amino-, and its derivatives (MoHR), 
A., i, 312. 

1-Pheny]-3-methy1-4-ethylpyrazole-5- 
azo-8-naphthol (Mour, Krarr, MARX, 
Meyer, Scuenke, Scnumipr, and 
WARNECKE), A., i, 320. 
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1-Pheny1-6-methyl-3-ethyltetrahydro- 
pyridazine (WouLcEMuTH), A., i, 165. 

Phenylmethylglycine-p-arsinic acid (Lrs 
ETABLISSEMENTS PoULENC FRERES 
and Orcus tn), A., i, 32. 


1-Pheny1-3-methylcyc/ohexan-6-one, and 
its semicirbazone (LE BrazipEc), A., 


oe 

1-Phenyl-5 methyl-A?-cyc/ohexen-2-ol 
(LE Brazipec), A., i, 12. 

1-Phenyl-3-methylhydantoin, 
(Komatsu), A., i, 168. 

Phenylmethylhydrazide, chloroacetyl 
derivative (FoLpmers), A., i, 124. 

Phenyl methyl ketone, bromoamino- 
derivatives of (Fucus), A., i, 521. 

3-Phenyl-2-methy]1-1:4-a-naphthapyrone 
(JACOBSON and Guosu), T., 1055; 
A., i, 832. 

Phenylmethylnitroamine, 2:3:1:6-tetra- 
nitro-, action of methyl ethyl ketone 
on (VAN Romsuren), A., i, 796. 

1-Pheny1-4-methyl1-nitroamine and 
-nitrosoamine, 3:5-dinitro-l-amino-, 
l-acetyl-derivatives (MELDOLA and 
Hou.e ty), T., 615; A., i, 588. 

Phenyl-1-methylnitrosamine, 2:6-di- 
nitro- (MeLpoLa and Ho..eEty), T., 
619; A., i, 588. 

a-Phenyl-7-methyl-A-y‘-octatrien-e-one, 
and its hexabromide (EVENS, GIFFORD, 
and GrirFitus), T., 1676. 

2(or 6)-Phenyl-G(or 2)-methyl-1:3- 
oxazines, salts of (GABRIEL), A., i, 
998. 

3(or 5)-Phenyl-5(or 3)-methyliso- 
oxazole-4-carboxylic acids (Berri and 
ALESSANDRI), A., i, 714. 

1-Pheny]-3-methyl-4-n-propylpyrazole, 
5-amino-, and its derivatives (MouHR), 
A., i, 312. 

1-Pheny1]-3-methyl-4-propylpyrazole-5- 
azo-8-naphthol (Monr, Krarr, Marx, 
Meyer, ScHENKE, ScuMIpt, and 
WarRneECcKe®), A., i, 321. 

1-Phenyl-3 methylpyrazole, 4-amino-, 
and its salts and derivatives 
(MicHAkrLIS and ScuAFEr), A., i, 
312. 

5-chloro-4-amino-, and its derivatives 
(MicHAELIS and BreEssEL), A., i, 
315. 

1-Pheny1-3-methylpyrazole-4-azo-8- 

naphthol (MicHAELIsand ScHAFER), 
A., i, 313. 

5- Pare (MicHAELIs and BREssEL), 
A., i, 315. 

1- Phenyl. '3-methylpyrazole-4-azo- 1- 
phenyl-3-methyl-5-pyrazolone (M1- 
CHAELIS and ScHAFER), A., i, 313. 

5-chloro- (MICHAELIS and BRESSEL), 
A., i, 315. 


2-thio- 


i 
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Phenylmethylsulphone, o-amino-, and its 
derivatives (ZINCKE and SgIBERT), 
A., i, 882. 

Phenylmethylsulphoxide, 
(ZINCKE and LENHARDT), 

9-Pheny]-7-methylxanthene 
LITZER), A., i, 534. 

2-Phenylnaphthalene, 1:3-dihydroxy- 
(JACOBSON and Guosn), T., 966, A, 
i, 832. 

Phenylnaphthaphenazonium, colouring 
matters from (KEHRMANN, SPEITEL, 
and GRANDMOUGIN), A., i, 463. 

Phenylisonaphthaphenazonium, consti- 
tution of amines derived from (KEHR- 
MANN, SPEITEL, and GRANDMOUGIN), 
A., i, 316. 

Phenyl ——— ketone, oximes of 
(PocerAnTI), A., i, 822. 

5-Phenyl- 3-naphthylisooxazoline, and 
its derivatives (ALBRECHT), A., i, 563. 

Phenylnitroformaldehydephenylhydraz- 
one, preparation and decomposition 
of (CrusA and BENELLI), A., i, 963. 

Phenyli-o-nitroindone, constitution and 
decomposition products of (BAKUNIN 
and ANGRISAN]), A., i, 561. 

Phenyl-m-nitroindone, constitution of, 

its oxidation products (BAKUNIN 
and ANGRISAN1), A., i, 145. 

Phenyl-p-nitroindone, constitution of, 
and its oxidation products (BAKUNIN 
and Kosstnova), A., i, 146. 

1-Pheny]-5-0-nitrophenyl-1 ee ae 
3-hydroxy- (Oppo and FERRARI), A 
i, 598. 

5- ‘Phenyloxazole, and its salts (BAcH- 
STEz), A., i, 
5-Phenyl-A8.- pentenoic acid, yt 
(JOHNSON and WRENSHALL), A., i, 
999. 

Phenyl ey ey ketones (BARGEL- 
LINI), A., 1, 19. 

Phenylphosphineanilide-piperidide and 
-p-toluidide (MICHAELIS, v. Gaza, 
and Reusk), A., i, 330. 

1-Pheny]-3-phthalaminomethyl-5-pyr- 
azolone (BRADSHAW, STEPHEN, and 
WEIZMANN), T., 807; A., i, 841. 

1-Phenyl-3-phthaliminomethy]-5-pyraz- 
olone (BRADSHAW, STEPHEN, and 
WEIZMANN), T., 807; A., i, 841. 
-Phenyl-3-phthaliminomethyl-5-pyraz- 
olone-4-carboxylic. acid, ethyl ester 
(BrapsHAW, STEPHEN, and WEIz- 
MANN), T., 807; A., i, 841. 

1-Phenylphthalimidyl-a-ethylbutyric 
acid, 1-hydroxy-, lactone (FREYTAG), 
A., i, 544, 

y-Phenylpropenylhydantoic acid, and 
thio- (JOHNSON and WRENSHALL), 
A., i, 999. 


p-nitro- 
A., i, 399. 
(Ber- 
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4-y-Phenylpropenylhydantoin, and 2- 
thio-, and its acetyl derivative (Joun- 
son and WRENSHALL), A., i, 999. 

Phenyl isopropenyl ketone (KIsHNER), 
A., i, 563. 

Phenylpropiolic acid, absorption spectra 
of (Purvis), T., 972. 

B-Phenylpropionic acid, a-amino-8-3:4- 

dihydroxy- (HOFFMANN, LA RocHE 
& Co.), A., i, 17. 

a-and £-thiol- (FiscHER and BrIEcER), 
A., i, 406. 

B-Phenylpropy] alcohol, preparation and 
resolution of, and its derivatives 
(CoHEN, MARSHALL, and WoopMaN), 
T., 895; A., i, 661. 

8-Phenylpropylamine (CoHEN, Mar- 
SHALL, and WoopMAN), T., 897. 

1-8-Phenylpropyldiethylamine, salts of 
(COHEN, MARSHALL, and WoopMAN), 
T., 900. 
Phenylpyruvic acid, tautomerism of 
(BouGAULT and HEMMERLB), A., i, 
78. 
semicarbazones of (BOUGAULT), A., i, 
598. 

2-Phenyl-4-quinazolone, 3-amino- (HEL- 
LER), A., 1, 844. 

2-Phenylquinoline-4-carboxylic acid, 

preparation of (KALLE & Co), A., i, 
1073. 

preparation of amino-derivatives of 
(CHEMISCHE FABRIK AUF AKTIEN 
vorm. E. ScHeRino), A., i, 173. 

Phenylselenic acid, amino-, and its 
acetyl derivative (WELLCOME and 
Pyman), A., i, 10. 

Phenylselenious acid, amino-, acetyl 
derivative, and nitro- (WELLCOME and 
PymAn), A., i, 10. 

Phenyl styryl ketones (BARGELLIN!), 

A., i, 19. 
glucosides of (BARGELLINI), A., i, 
62 


Phenylsuccinic acid series, studies in 
the (WREN and Srixz), T., 1449; A., 
i, 1061. 

Phenylsulphonylacetic acid, o-amino-, 
preparation of (FARBWERKE VORM. 
Meister, Lucius, & Brinine), A., 


i, 28. 
3-Pheny]-2--sulphophenyldihydro- 
1:2:4-benzotriazine, 6-amino-7-hydr- 


oxy- (CoHN), A., i, 402. 
Phenyltellurinic acid (LEDERER), A., i, 
1056. 


Phenyltelluromercaptan, mercury 


chloride derivative of (LEDERER), A., 
i, 1056. 

2-Phenyltetrahydro-8-naphthacinchonic 
acid, and its derivatives (Crusa and 
Buoco), A., i, 895. 
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5-Phenylthiazole, and its salts (Bacu- 
STEZ), A., i, 306. 

2-Phenylthiolanthraquinone, 
(SCHAARSCHMIDT), A., i, 698. 

Phenylthiol-a- and -8-naphthylamines, 
nitro-derivatives (ZINCKE and LeEn- 
HARDT), A., i, 399. 

1-(a-Phenylthiol-8-naphthylaminothiol)- 
benzene, 4-nitro-l-a-4’-nitro- (ZINCKK 
and LENHARDT?), A., i, 399. 

Phenylthiourazole, sodium derivative, 
conductivity and _ ionisation of 
(RoBertsoN and AcrREE), A., ii, 
406. 

N-Phenyl-p-toluacetodinitrile (v. 
MEYER and SpreEcKELs), A., i, 963. 
Phenyl-p-tolylacetic acid, racemisation 
of, and its esters (McKENzIE and 
Wippows), T., 702; A., i, 814. 

y-Phenyl-p-tolylacetophenone (McKEn- 
zie and Wippows), T., 714; A., i, 
815. 

l-Phenyl-p-tolylearbinol, preparation of, 
and its hydrochloride (ConEN, Mar- 
SHALL, and WoopMAN), T., 894; A., 
i, 661, 

s-Phenyl-p-tolylhydrazine, p-chloro- 
(WIELAND and HEINEMANN), A., i, 
851. 

Phenyl tolyl ketone (:melhylbenzophen- 
one), dichloro- (MARON and Fox), A., 
i, 266. 

Phenyl-p-tolylmethylearbinol, prepara- 
tion of (COHEN, MARSHALL, and 
Woopman), T., 894; A., i, 661. 

a-Phenyl-8-o-tolyl-a- (or -8-) methyl-s- 
(or -a-) ethylearbamides (FaBRIQUE 
Prop. Cuim. Orc. DE Larreg), A., i, 
395. 

1-Pheny1-3-p-tolyl-5-methylpyrrole, and 
its derivatives (ALMsTrROM), A., i, 
989. 

1-Pheny]-5-p-tolyl-1:2:4-triazole, 3- 
hydroxy-, and its derivatives (Oppo 
and Ferrari), A., i, 597. 

Phenyltrimethylammonium hydroxide, 
p-hydroxy-, preparation of pure stable 
salts of (FABRIQUE DE Propuits Cul- 
MIQUE CI-DEV. Sanpoz), A., i, 18. 

Pheny]-2:4:4-trimethyl-2:3 dihydro- 
benzopyran, 2-hydroxy-, and its de- 
rivatives (DIANIN), A., i, 574. 

2-Pheny1-4:4:6-trimethyl-1:3-oxazine, 
and its salts (GABRIEL), A., i, 998. 

Phenyltrimethylpyrrolidone, and its de- 
rivatives (GABRIEL), A., i, 459. 

Philothion in the lens of animals’ eyes 
(DE Rey-PaILHapg), A., i, 69. 

Phloracetophenone, and its dicarboxylic 
esters, and their derivatives (LEUCHS 
and Sprruino), A., i, 141. 

Phloridzin diabetes. See Diabetes, 


1-cyano- 


Phloroglucinolglycuronic acid, hydro- 
—_ of, by tissue juices (SERA), A., i, 
347. 

Phonopyrrolecarboxylic acids (PILory, 
Srock, and DorMaANnn), A., i, 451. 
Phorone ¢etrachloride, and aa’-dibromo-, 
and aa’-dichloro- (HELLTHALER), A., 

i, 267. 

Phosphatase of malt (ApLER), A., i, 
1020. 

Phosphates. See under Phosphorus. 

Phosphatides in milk (OsporNE and 

WAKEMAN), A., i, 920. 
distribution of, in tissues, and their 
extraction (MACLEAN), A., i, 936. 
analysis of (FosTeR), A., ii, 493. 

Phosphor-bronze, estimation of phos- 
phorus in (HaGMmarER), A., ii, 23. 

Phosphorite from the Isle of Ajawi 

(WicHMANN), A., ii, 785. 
from the Urals (Tscurrvrinsk!), A., 
ii, 641. 

Phosphorus, atomic weight of (GUYE 
and GERMANN), A., ii, 49. 

allotropic modifications of (Smirs and 
Bokuorst), A., ii, 49, 164, 630. 

structure of, and its compounds (LE 
Bas), A., ii, 163. 

red, preparation of (WoLF), A., ii, 

684. 


emanation (SCHENK and BREUNING), 
A., ii, 306. 

content of, in muscle (QUAGLIARI- 
ELLO), A., i, 479. 

distribution of, in striated muscle 
(RaBBENO), A., i, 740. 

in non-striated muscle (COSTANTINO), 
A., i, 740, 741. 

Phosphorus alloys with carbon and iron 
(Sreap), A., li, 778 ; (LE CHATELIER 
and LEMOINE), A , ii, 779. 

Phosphorus compounds in soils, influence 

of bacteria on (SEVERIN), A., i, 
363. 
utilisation of, in the animal organism 
(FINGERLING), A., i, 187. 
Phosphorus pentachloride, density and 
dissociation of the saturated va- 
pour of (SmirH and LoMBARD), 
A., ii, 767. 
apparatus for chlorination with 
(MILLER and GuRLEy), A., i, 
490. 
haloids, action of mercury on (WOLF), 
As, ii, 684. 
hydride, estimation of (RECKLEBEN), 
A., ii, 483, 698. 

Phosphoric acid, electrical conduc- 
tivity of (BOrsEKEN and Brack- 
MANN), A., ii, »68. 

dissociation of (MICHAELIS and 
GARMENDIA), A., i, 338. 


CVI. il. 
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Phosphorus :— 

Phosphoric acid, neutralisation of, 
with calcium hydroxide (Kot- 
THOFF), A., ii, 631. 

compounds of quinine and silver 
with (WATKINS), A., i, 580. 

basicity of (KoLTHoFF), A., ii, 631. 

organic derivatives of (SJOLLEMA), 
A., i, 324. 

organic, of wheat (CLARKE), T., 
360 ; A., i, 362. 

hydrolysis of organic esters of, 
by plant extracts (H. ard B. v. 
Ever), A., i, 361. 

formation of, in muscle (EMBDEN, 
GRIESBACH, and ScuMitTz), A., i, 
344 ; (CoHN and MEYER ; HaGE- 
MANN ; LAQuER; Conn, EMBDEN, 
and Laquer), A., i, 845; (Emp- 
DEN, GRIESBACH, and LAQUER), 
A., i, 346. 

estimation of (Jonrp1), A., ii, 577; 
(KoreEvAAr), A., ii, 794; (Jo- 
pIpI and KELuoae), A., ii, 795. 

estimation of, colorimetrically 
(Rrecier), A., ii, 368. 

estimation of, nephelometrically 
(SERGER), A., ii, 698. 

estimation of small quantities of 
(MEDINGER), A., ii, 840. 

estimation of, in limestone (H1In- 
DEN), A., ii, 483. 

estimation of, in manures (PILZ), 
A., ii, 279. 

estimation of, in superphosphates 
(Peters), A., ii, 105. 

estimation of, in vegetable sub- 
stances (STUTZER and Haupt), 
A., ii, 578. 

soluble, estimation of, in basic 
slag (DuBBErs and CELICHOW- 
skI), A., ii, 576; (HAUsSDING 
and LEMMERMANY), A., ii, 577. 

estimation of, in soils (DEN BERGER ; 
PREISINGER and Fropt), A., ii, 
278. 

estimation of, gravimetrically, in 
soils (BRAUER), A., ii, 66. 

estimation of, in tissues and food 
products (CHapin and Powick), 
A., ii, 178, 369. 

Phosphates, estimation of small quan- 
tities of (TAYLOR and MILLER), A., 
ii, 649. 

Pyrophosphoric acid, structure of 
(BALAREFF), A., ii, 446. 

Superphosphates, analysis of (VECCHI), 
A., ii, 577. 

Phosphorus organic compounds in wheat 
bran, and their hydrolysis (ANDER- 
son), A., i, 634; (Ropinson and 
MUELLER), A., i, 635. 
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Phosphorus organic compounds of higher 
fatty acids (HorrMANN, La RocuE 
& Co.), A., i, 657. 

nitrogenous (MicHAzuIs), A., i, 328. 

with unsaturated compounds (WILL- 
STATTER and SONNENFELD), A., i, 
326. 

Phosphorus detection and estimation :— 

white, detection of, in matches 
(PHEtprs), A., ii, 65. 

estimation of (NEWTON and HuGHEs), 
A., ii, 585. 

estimation of small _—— of, 
grav imetrically (Rarer), A., ii, 66. 

estimation of, | ee 
(Koper and EceEreER), A., ii, 794. 

estimation of, by ea (FALK 
and Suarura), A » ii, 577. 

estimation of, in cerium and its alloys 
(ARNOLD), A., ii, 280. 

estimation of, in glycerophosphates 
(FRANGOIs and BolsMENv), A., ii, 
110. 

estimation of, in nerve (BUGLIA and 
MAEsTRINI), A., i, 737, 738. 

estimation of, in phosphor-bronze 
(HAGMAIER), A., ii, 23. 

estimation of, in serum (GREENWALD), 
A., i, 613. 

estimation of, in soils (MILLAR and 
GANGLER), A., ii, 649. 

Photochemical equilibrium (ScHIDLOF), 

A., ii, 3. 
gas reactions (WrIGERT), A., ii, 813. 
reactions, photoelectric eflect in 
(LANDsBEKG), A., ii, 718. 
formation of electrolytes in (Bott), 
A., ii, 123. 
laws of (LAZAREV), A., ii, 719. 
kinetics of (BeRTHELOT), A., ii, 
329. 
variations of temperature-coefficients 
of, with wave-length (PADOoA and 
MineGantT!), A., ii, 719. 
of compounds of rare elements 
(Benratn), A., ii, 504. 
substances, ;hotoelectric conductivity 
of (Vou.mER), A., ii, 813. 
studies (CoHEN and KalsER), 
246. 

Photochemistry, recent 

(WintHEn), A., ii, 199. 
electrical methods of (GoLDMANN), 
A, ii, 505 

Photoelectric conductivity of photo- 
chemical substances (VOLMER), A 
ii, 813. 

constant relation between the atomic 
heat and the. (SutTron), A., ii, 
413. 

effect in 
(LANDSBERG), A 


A., ii, 


work in 


9 hemical reactions 


+, li, 718. 
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Photographic developers, reactions in 
(Frary and Nigrz), A., i, 1056 ; ii, 
815. 

Phototropic transformations, ‘ew of 
(PaAvoA and ZazzaAroni), A., ii, 
678. 

temperature ere of (PADOA 
and TABELLINI), A., 79. 

Phototropy, studies in tdemaan and 
Forster), T., 452, 1168; A., i, 
397, 877. 

in solutions (Forestr1), A., ii, 662. 

Phthalaniloxime acetate (PRaTr and 
Brix), A., i, 686. 

Phthaleins of the naphthalene series, 
preparation of (FARBWERKE VORM. 
Meister, Lucius, & Brinine), A., 
. 3 

Phthalhydroxamic acid, thio- 
and BRILL), A., i, 686. 

Phthalic acid, and its esters, action 
of aqueous and alcoholic hydro- 
chloric acid (WEGSCHEIDER and v. 
AMANN), A., ii, 757. 

potassium hydrogen salt, use of, 
in standardising alkali solutions 
(Donee), A., ii, 102. 

potassium and sodium hydrogen salts, 
use of, as standards for alkalimetry 
(Henprrxson), A., ii, 797. 

ethyl esters, hydrolysis of tig 
SCHEIDER and v. AMANN), A., ii, 
757. 

ethyl hydrogen ester, preparation of, 
in crystalline form (Vv. AMANN), 
A., i, 816. 

isoPhthalic acid, equilibrium of ether 
and (Prins), A., ii, 244. 

Phthalic anhydride, condensation of, 
with y-ketonic acids (BorscHE), A., 
i, 251. 

a-Phthalidene-y-p-methoxystyryl-Ay- 
butenolactone (Borscux and HEIM- 
BURGER), A., i, 253. 

a-Phthalidene-7y- -methyl- -Ay-butenolact - 
one (BorscHE and HEIMBURGER), A., 
i, 253. 

a-Phthalidene-7y-phenyl-Ay-butenolact- 
one (BoRSCHE and ]izIMBURGER), A 
i, 252. 

a-Phthalidene-y-p-tolyl-Ay-butenolact- 
one (BurscHE and Heimpircer), A 
i, 251. 

Phthalides, synthesis 
and WEIZMANN), 
687. 

and related substances, absorption 
spectra of (PRATT and Britt), A., 
i, 686; (PraTr), A., i, 692. 
a-Phthalidyl-y-phenylbutyric acid 
(BorscHE and HermBircer), A., i, 
681. 


(Pratr 


of (CopisAaRow 
A= G70; Bi, 1, 
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Phthalimide, preparation of reduction 
products of (KALLE & Co.), A., i, 26. 
Phthalimide, dithio- (PRaTrand BRILL), 
A., i, 686. 
a-Phthaliminoacetoacetic 
BRIEL), A., i, 409. 
ethyl ester, and its derivatives 
(SCHEIBER and HANN), A., i, 250. 
y-Phthaliminoacetone, 2-oximino-( BRAD- 
SHAW, STEPHEN, and WEIZMANN), T., 
808 ; A., i, 841. 
a-Phthaliminoacetylacetone, and its de- 
rivatives (SCHEIBER and Hany), A., 
i, 250. 

Phthaliminoacetylphenylhydrazide 
(BrAvsHAW, STEPUEN, and WElIz- 
MANN), T., 808; A., i, 841. 

Phthaliminobenzoylacetone (SCHEIBER 
and HANN), A., i, 250. 

8-Phthaliminobutene, and its dibromide 
(FrEytac), A., i, 544. 

a-Phthalimino-a-ethylbutyric acid, and 
its derivatives (FreyTaG), A., i, 543. 

y-Phthalimino-8-ketopropanedicarboxy]l- 
icacid, ethylester(GAbkiEL), A. i, 409. 

a-Phthalimino-a-methylbutyric acid, 
and its silver salt (FreyraG), A., i, 543. 

a-Phthalimino-a-methylbutyrophenone 
(FREYTAG), A., i, 544. 

y-Phthalimino-Af-pentene 
A., i, 544. 

Phthaloxime, thio-, and its salts (PRATT 
and Britt), A., i, 686. 

Phthaloylaminoacetoacetic acid, ethyl 
ester (GABRIEL), A., i, 409. 

2:3-Phthaloylbenzophenones, coloured re- 
duction products of (SCHAARSCHMIDT), 
A., i, 696. 

Phthalylacetoacetic acid, imino-, ethyl 
ester (SCHEIBER and HANN), A., i, 249. 

Phthalylbromophenylhydrazides (CuArT- 
TAWAY aud VONDERWAHL), T., 1504; 
A., i, 1074. 

Phthalyl-3:5-dibromo-o- aud  -p-tolyl- 
hydrazides (CHATTAWAY and VONDER- 
WAHL), T., 1509; A., i, 1075. 

Phthalylchlorophenylhydrazides (CHAT- 
TAWAY and VONDERWAHL), T., 1505; 
A., i, 1074. 

Phthalylhydrazides, polymorphic (CHaAtT- 
TAWAY and LAmBERrr?), T., 1778. 

a-Phthalylidene-y-phenyl/socrotonic acid 
a and HEIMBURGER), A., i, 
680. 

Phthalyliodophenylhydrazides (CHAT- 
TAWAY and VONDERWAHL), T., 1505; 
A., i, 1074. 

Physiological fluids, estimation of 
arsenic in (KLAsOoN), A., ii, 649. 

Physostigmine. See Eserine. 

Phytin in wheat bran (ANDERSON), A., i, 
634. 


acid (Ga- 


(FREYTAG), 


ii. 1095 


Phytochemical reductions (NEUBERG and 
Wevpg), A., i, 197, 355 ; (NEUBERG 
and Norp), A., i, 197, 356; (Nev- 
BERG and ScHWENK), A., i, 1045, 
1046 ; (MAYER and NEvusBers), A., i, 
1046. 

Phytolacca abyssinica, constituents of the 
fruit of (KuENY), A., i, 632. 

Phytosterol, detection of, in animal fats 
(Kinn, BENGEN, and WERWERINKE), 
A., ii, 844. 

Picea vulgaris, resin of (BINDER), A., i, 
430. 

Piceapimaric acids, aud their derivatives 
(Binper), A., i, 431. 

Picoline, action of sodium on (EMMERT), 
A., i, 454. 

a-Picolinesulphonic acid, and its salts 
(Meyer and Rirrer), A., i, 716. 

Picric acid (2:4:6-trinitrophenol), adsorp- 

tion of, from alcoholic solution by 
charcoal (GusTAFSON), A., ii, 824. 
additive products of, with unsaturated 
compounds (REDDELIEN), A., i, 257. 
use of, in malingering, and its detec- 
tion (BARRAL), A., ii, 851. 
detection of (RODILLON ; 
A., ii, 805. 
estimation of, acidimetrically (M1No- 
vict and Koto), A., ii, 383. 

Picrylmethylamine, colour of alkaline 
derivatives of (FRANCHIMONT and 
BacKER), A., ii, 36. 

Pig, influence of proteins on growth in 
the (McCo.ttvmM), A., i, 39 

Pigeon, proteins in the sera of (Brices), 
A., i, 95. 

Pigment, yellow abnormal, in urine 
(JusTIN-MUELLER), A., i, 858. 

Pimelyldiazoimide (CURtius and PRING- 
SHEIM), A., i, 126. 

Pimelyldihydrazide, and its derivatives 
(Curtivs and PrincsHEI™), A., i, 125. 

Pinacolin (methyl tert.-butyl ketone) 
hydrazone (KISHNER), A., i, 933. 

Pinacone, C©,,H;,0,, from §-methyl- 
heptanone (WALLACH), A., i, 497. 

Pinacones, synthesis of (Parry), T., 108. 

Pine, Aleppo. See Pinus halepensis, 
sand. See Pinus clausa. 

Pine oil, constituents of (ScHIMMEL & 
Co.), A., i, 826. 

Pinene phosphorate (WILLSTATTER and 
SoNNENFELD), A., i, 327. 

Pinitol, derivatives of (GriFFIN and 
Newson), A., i, 675 

Pintadoite from Utah (Hxss and ScHAL- 
LER), A., ii, 60. 

Pinus clausa (sand pine), oleoresin from 
(ScHORGER), A., i, 431. 

Pinus halepensis (Aleppo pine), turpentine 
of (TsAKALOTOS), A., i, 82. 


GRELOT), 
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Piperideine, 4-hydroxy-, hydrochloride 

(KoENIGs and NeuMANN), A., i, 718. 

Piperidine, autoxidation of (CIAMICIAN 
and SILBER), A., ii, 125. 


magnesium complexes of (TSCHELINCEV | 


and Tronoy), A., i, 610. 

Piperidine, 4-amino-, and 4-hydroxy-, 
and their derivatives (EMMERT and 
Dory), A., i, 584, 


4-bromo-, and 4-iodo-, and their salts | 


(KogNnIGs and NeuMANy), A., i, 718. 


Piperidine-2-aldehyde diethylacetal and | 


p-nitrophenylhydrazone 


(HARRIES 
and LENnArt), A., i, 971. 


1-a-Piperidine-p-aldehydobenzyl-3-naph- | 


thoie acid, 2-hydroxy-, methyl ester 
(Luener), A., i, 547. 


4-Piperidone, action of alkalis on the 
nitrosoamine derivatives of (EVENs, | 


GIFFORD, and GrirFirHs), T., 1673. 


Piperonaldehyde, behaviour of, in the | 


organism (Brancnt), A., i, 72. 
Piperonaldehyde-35-diphenylsemicarb- 


azone (ToscuiI and ANGIOLANI), A., i, | 


555. 
Piperonaldoximinoacetic acid (CoHN), 
A., i, 402. 


Piperonalmethylsemicarbazone (Back- | 


ER), A., i, 654. 

Piperonaloxime, 6-nitro-, preparation 
and derivatives of (Brapy and Dunn), 
T., 1858. 

Piperonalsemicarbazone dihydrochloride 
(HENDERSON avd HeEILBron), T., 
1748. 

8-Piperonylethylene, a-chloro- (BoRSCHE 
and HEIMBURGER), A., i, 527. 

Piperonylideneanthranilic acid (EKELEY 
and Por), A., i, 166. 

Piperonylidenebisurethane, behaviour 
of in the organism (Brancut), A., i, 

2. 

a- and 5-Piperonylidenelaevulic acids, 
and their derivatives (BorscnE), A., 
i, 691. 

2-Piperonyl-6-methylquinoline-4-carb- 
oxy-p-toluidide (CHEMISCHE FABRIK 
AUF AKTIEN vorM. E. SCHERING), 
A., i, 720. 

2-Piperonylquinoline-4-carboxy-anilide, 
-p-ethylearbonatoanilide, and  -p- 
phenetidide (CHEMISCHE FABRIK AUF 
— vorm. E. ScHerine), A., i, 
720. 
2-Piperonylquinoline-4-carboxylic acid, 
ee mane of amides of, and its 
1omologues (CHEMISCHE FABRIK 
AUF AKTIEN vorM. E. SCHERING), 
A., i, 161. 
preparation of esters of (CHEMISCHE 
FaBRIK AUF AKTIEN vorM. E. 
ScHErIne), A., i, 720. 
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2-Piperonylquinoline-4-carboxylic acid, 
6-hydroxy- (CHEMISCHE FABRIK AUF 
AKTIEN vor. E. Scuerine), A., i, 
28, 720. 

Pipette for calibrating burettes (FouLK), 

A., ii, 695. 

filtering, for use with ether (PIcKEL), 
A., ii, 276. 

modified (Born), A., ii, 646. 

weighing (MERTEs), A., 
(HALL), A., ii, 764. 

Pipettes, method of working with 
(PANOPULOS), A., ii, 363. 

Pistacia lentiscus, constituents of the oil 
from (SERNAGIOTTO and Vira), A., i, 
978. 

Pitticite from Alsace (KRAEMER), A., ii, 
640. 

Pituitary body, composition and activity 

of (FENGER), A., i, 739. 

activity of various parts of (HERRING), 
A., i, 40. 

secretion of (Cow), A., i, 740. 

stimulation of (KEEToN and Brcut), 
A., i, 1079. 

effect of administration of, on meta- 
bolism (Hewitt), A., i, 37, 38. 

histidine-like substances in (ALDRICH), 
A., i, 99. 

separation of the active constituents 
of (HorrMANN, La Rocue & Co.), 
A., i, 857. 

Pituitrin, action of, on mammary glands 
(Stmpson and Hit), A., i, 190; 
(ScHAFER ; Garngs), A., i, 191. 

Plague, bubonic, thermoprecipitin diag- 
nosis of (WARNER), A., i, 42. 

Plant assimilation, action of chloroform 
in (v. Kordsy), A., i, 361. 

Plant-cells, intake of material by 

(CzAPEK; KREHAN), A., i, 108; 
(NoTHMANN-ZUCKERKANDL), A., i, 
199. 

permeability of (StILES and J@RGEN- 
SEN), A., i, 927. 

Plant colloids (SamEc and Jencic), A., 
i, 941. 

Plant tissues, location of sugars in 
(MANGHAM), A., i, 927. 

Plants, chemistry of (Kercan), A., i, 

758, 1086. 

microchemistry of (TUNMANN), A., ii, 
386, 590. 

chromogens in (WoLFr and RoucHEL- 
MANN), A., i, 632, 1048. 

enzymes of (Dopy and BopnAr), A., i, 
202; (Dosy), A., i, 362. 

assimilation of carbon dioxide by 
(Rarkow), A., i, 1047. 

carboxylases in (ZALESKI), A., i, 760. 

oxidation and reduction in (WOLFF 
and RoucHELMANN), A., i, 632. 


ii, 276; 
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Plants, relation of calcium and mag- 
nesium in nutrition of (HAsEL- 
HOFF), A., i, 361. 

hematoid compoundsof iron in (GoLA), 
A., i, 926. 

assimilation of atmospheric nitrogen 
by (Mamet and Po.vacci), A., i, 
925 


distribution of oxydases in(REED), A., 
i, 1083. 
proteins in, food values of (BoruTTAU), 
A, & ‘ 
effect of salicylaldehyde on (SKINNER), 
A., i, 50. 
silicates and carbonates as sources of 
lime and magnesia for (MACINTIRE 
and WItuIs), A., i, 52. 
of the same family, variation in oils 
from different species of (PIGULEV- 
ski), A., i, 758. 
action of stimulants on the develop- 
ment of (ScHuLZzE), A., i, 926. 
copper spraying fluids for (Fonzes- 
Dracon), A., i, 487. 
albinic and chlorotic, magnesium in 
(MAMEL)I), A., i, 633. 
green flowering, effect of organic diet 
on the growth of (BokorNy), A., i, 
1082. 
higher, action of radium and its 
emanation on the germination of 
(AGULHON and RvuBeErt), A., i, 
925. 
alcvholic fermentation in (MINEN- 
Kov), A., i, 361. 
fixation of free nitrogen by (MoL- 
LIARD), A., i, 198. 
papilionaceous and scrofularinaceous, 
glucosides in (BourqurLoT and 
FIcHTENHOLZ), A., i, 631. 
occurrence and detection of nitrates 
and nitrites in (KEIN), A., i, 
630. 
analysis of the ash of (BoxTz), A., ii, 
843. 

Plasma, concentration of sodium chloride 
in, and its excretion (MCLEAN), A., i, 
186. 

Plasma-membrane, permeability of the 
(Krenn), A., i, 108. 

Platinum in the black sand from Mada- 
gascar and in Westphalian minerals 
(Duparc, CAMpo ¥ CEeRDAN, and 
PiNa DE Rusiss), A., ii, 268. 

occurrence of, in the Urals (CAMPO Y 
CerRDAN and PrNa DE RvsIgs), 
A,, ii, 353. 

spectrum of (PAULSON), A., ii, 197. 

Réntgen ray spectrum of (SEEMAN), 
A., ii, 203. 

ultra-violet spark spectrum of (KaIL), 
A., ii, 497. 
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Platinum, specific heat of, at high 
temperatures (FABARO), A., ii, 672. 
protective action of colloids on (Grn), 
A., ii, 239. 
preparation of bromo- and chloro- 
triammino-haloids of (TscHUGAEV), 
T., 1247; A., ii, 784. 
solvent for (Zapp1), A., ii, 835. 
colloidal, adsorption of acetylene by 
(PAAL and Scuwakz), A., i, 765. 
catalytic reduction of ethylene with 
(PAAL and Scuwarz), A., ii, 638. 
reduction of iron oxides by (SosMAN 
and Hosrerrer), A., ii, 471. 
Platinum organic compounds (TscHu- 
GAEV and VLADIMIROV), A., ii, 569. 
hydrazine compounds (TscHUGAEV 
and GrIGORIEV), A., ii, 354. 
with organic tellurides (FrITzMANN), 
A., i, 644. 
di-tert.-butylearbylamine dicyanide 
(TscHUGAEV and TEEARU), A., i, 
388. 
Platinum detection, 
separation :— 
analysis of (Mytius and Mazzuc- 
CHELLI), A., ii, 491. 

analyses of, from the Urals (Korr- 
MAN), A., ii, 693. 

crude, assay of (ScHWITTER), A., ii, 
25 


estimation, and 


detection and separation of (BRown- 
ING), A., ii, 801. 
estimation of, in presence of palladium 
(Smoot ; GREENWOOD), A., ii, 586. 
separation of gold and, from other 
metals (CHRISTENSEN), A., ii, 287. 
separation of, from iron ores (BRANDT), 
A., ii, 702. 
Platinum ware, testing the quality of 
(BurcEss and Sag), A., ii, 586. 
Poison, cobra, inactivation of serum by 
(HirscHFELD and KLINGER), A., i, 
1038. 
Poisons, action of, on bacteria (FREI 
and Krupsk1), A., i, 753. 
action of, on reductase (HARRIS and 
CREIGHTON), A., i, 1020. 
detection of, in water (BRETEAU), 
A., ii, 703. 
Polonium, electro-chemistry of (v. HE- 
VEsy and Paneth), A., ii, 130. 
isoPoly-acids (RosENHEIM and TRAUBE), 
A., ii, 266 ; (RosENHEIM and ScHweEnr), 
A., ii, 468. 
Polyazobenzene (VALORI), A., i, 467. 
Polymerisation in solutions (Sroper, 
Reuss, LrpponD, and DiNNHAUP?T), 
A., i, 227. 
Polymorphic substances, distinction of 
tautomeric, isomeric, and polymeric 
from (Sipewick), T., 672; A., li, 429. 
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Polymorphism (Brunt), A., ii, 827. 
Polyneuritis in birds (BRADDON and 
Cooper), A., i, 41. 
Polypeptides, synthesis of (MAILLARD), 
A, % Ol. 
spectrographic study of (Koper and 
EBERLEIN), A., ii, 716. 
introduction of the guanidine nucleus 
into (CLEMENTI), A., i, 77. 
compounds of neutral salts with 
(PFEIFFER and WiTtTKA), A., i, 868. 
action of peptolytic enzymes on 
(CLEMENTI), A., i, 854. 

Polyscias nodosa, constituents of the 
leaves of (VAN DEK HAAR), A,, i, 
432. 

Polythionates. See under Sulphur. 

Porphyrins, sensitising action of the 

(Hausmann), A., i, 353. 
Potassamide, action of, with salts of 

cadmium, chromium, and nickel in 

liquid ammonia (Powarrt), A., ii, 771. 

Potassium, arc spectra of (EDER), A., ii, 
497. 

allotropy of (ConEN and WotFrr), 
A., ii, 258 


thermal dilatation of (BERNINI and | 


CanTont), A., ii, 82. 
Potassium alloys with antimony (Par- 
RAVANO), A., ii, 568. 


Potassium ammonoargentate (FRANK- | 


Lin), A., ii, 345. 
ammono-bariate, -calciate, and -stron- 
tiate (FRANKLIN), A., ii, 834. 
cadmium amide (BonaArr), A., ii, 772. 
chloride, concentration cells of (Mac- 
InNEs and PARKER), A., ii, 510. 
equilibrium of cupric and barium 
chlorides, water and (ScHREINE- 
MAKERS and DE Baar) A., ii, 
55. 
solubility of sodium chloride and, 
in hydrochloric acid (Hicks), A., 
ii, 348, 
transition points of mixtures of 
sodium chloride and (JANECKE), 
A., ii, 820. 
stannous chlorides (FustmurA), A., 
ii, 100. 
dichromate, titration of ferrous sul- 
phate and, withont acid (NEIDLE 
and Witt), A., ii, 780. 
haloids, viscosity of solutions of 
(Kraus), A., ii, 422. 
hydroxide, thermal analysis of mix- 
tures of, with potassium haloids 
(Scarpa), A., ii, 448. 
iodide, iodine and water, equilibrium 
of (Jongrs and HartMANN), A., ii, 
90. 
iodate, oxidation of sulphides 
Dean), A., ii, 480. 


by 
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Potassium iodate, titration of polythionic 
acids with (JAMIESON), A., ii, 481. 
permanganate, velocity of reduction 

of, by oxalic acid (BouTartc), A., 
ii, 436 
oxidation of sucrose by (POWELL), 
A., ii, 91. 
nitrate, transition points of (JANECKE), 
A., ii, 820. 
sodium chloride and water, equi- 
librium in the system (LEATHER 
and MvxkeErJ1), A., ii, 13. 
Dipotassium hydrogen phosphate, 
conductivity study of the reaction 
between calcium nitrate and (WirH- 
ERS and Fetip), A., ii, 451. 
platinochloride, preparation of (Zar- 
PI), A., ii, 836. 
sulphate, double salt of sodium sul- 
phate and (OkapDA), A., ii, 344. 
interaction of perchloric acid and 
(Davis). T., 1678. 
sulphide, action of sodium ethyl thio- 
sulphate with (GuTMaNN), A., i, 
768. 


| Potassium organic compounds :— 

acetobenzylamide ammonate and aceto- 
p-phenetidide (FRANKLIN), A., i, 
1052 


dimethylpyrone (Scuiupacn), A., i, 
150 


indoxyl sulphate, preparation of 
(JoLLEs and ScHwEvk), A., i, 299. 
| Potassium estimation and separation : — 
| estimation of, volumetrically (F1- 
SCHER), A., ii, 282. 
estimation of, by the perchlorate 
method (TH1n and Cummine), T., 
$61; A., ii, 281 ; (Davis), T., 1678. 
estimation of, in presence of sodium 
(OxapDaA), A., ii, 373. 
estimation of, in presence of sulphuric 
acid (VAUBEL), A., ii, 366. 
estimation of, volumetrically, 
mineral waters (BURGESS 
Kamm), A., ii, 579. 
estimation of, in wines (KLING and 
LassteuRr), A., ii, 112. 
separation of sodium and (HI), A., 
ii, 580. 
Potatoes, amylase of (Dony and Bop- 
nAr), A., i, 202 ; (Dosy), A., i, 362. 
transformations of starch in, during 
drying (Hu1zIncA and DE VRIEs), 
A., i, 362. 
sweet, sugars in (MryAKe), A., i, 759. 
Potato starch, detection of, in bread, 
microscopically (Scui'tzand WEIN), 
A., ii, 185. 
Potential, measurement of, by means 
of the capillary electrometer (NEW- 
BERY), T., 852; A., ii, 509. 


in 
and 
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Potential, theory of differences of, with 
liquid contact (MELANDER), A., ii, 
609. 

at liquid junctions (MacINNgs), A 
ii, 734. 

at membranes (BETHE and Toropov), 
A., ii, 213, 309. 

of solutions at the surface of insu- 
lators (BoreEtrus), A., ii, 211. 

Potentiometer, simple (Scarpa), A., ii, 

307. 

direct reading, for measurement of 
hydrogen ion concentration (Mc- 
CLENDON), A., ii, 669. 

Potentilla tormentilla, extraction of tor- 
mentole from (GoRIs and ViscHNIAv), 
A., i, 83. 

Powders, appiratus for photolysis of 
(GuILBAUD), A., ii, 706. 


Praseodymium, atomic weight of (Bax- 
TER and Stewart), A., ii, 263. 
Precipitation, new type of (LIESEGANG), 


A., ii, 530. 

Pregnancy, Abderhalden serum test for 
(RoseENBLvOM), A., i, 42. 

Prehnite from Helsingfors (LAITAKARI), 
A., ii, 836. 

Pressure apparatus, electrically heated 
(JANECKE), A., ii, 819, 820. 

Primula, occurrence of flavone as the 
farina of (MULLER), T., 872; A., i, 
707. 

Propaldehyde, formation of (NEUBERG 
and REWALD), A., i, 935. 

Propane, vapour pressure of (BURRELL 
and Koserrson), A., i, 933. 

Propane, heptachloro-, decomposition of, 
by heat and catalysts (BOzSEKEN, 
VAN DER SCHEER, and DE Vooct), 
A., i, 114. 

Propane-aS8S7y-tetracarboxylic acid, 
ethyl ester (LOoNGINOoV), A., i, 366. 

C-Propenylphenolearboxylic acids, pre- 
paration of (CLAISEN), A., i, 13 

Propio-o-anisidides, a- and 8-iodo- 
(JaAcoss and HEIDELBERGER), A., i, 
672. 

Propionamides, a- and B-iodo- (Jacoss 
and HEIDELBERGER), A., i, 673. 

Propionic acid, bromo-, action of alkalis 
on alkali salts of (SENTER and Woop), 
T., 1070; A., ii, 624. 

Propionic acids, 23-dibromo-, molecular 
' weights of (TOLLENs), A., i, 492. 
dibromo-, optically active, prepara- 

tion of, and their esters (ABDER- 
HALDEN and EICHWALD), A., i, 
115. 

yl ether 
(ScumiptT), A., i, 387. 
o-Propiony]-p-cresol, and its derivatives 
(v. AuwERs), A., i, 441. 
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o-Propionyl-p-cresol. B-iodo- (v. AUWERS 
and KROLLPFEIFFER), A., i, 442. 

2-Propionylpyrrole, preparation «f, and 
its semicarbazone (TscHELINCEV and 
TERENTJEY), A., i, 470. 

8-Propionyl-y-toly1 ‘methyl ether, 
oximino- (v. AUWERs), A., i, 440. 
Propiophenone, amino-, ad bromo- 
amino-, and their derivatives 
(GABRIEL), A., i, 997. 
ae ae acetyl derivative (BAcH- 
STEZ), A., i, 306. 
2:3:4:6- -tetrahydroxy-, trimethyl ether 
and ‘¥' acetyl! derivative (BARGEL- 
LINI), A., i, 81. 

Propoxycaryophyllene, B-nitro.xo- 
(DEussEN, VIELITz, and MEyer), A., 
i, 275. 

4-Propoxypyridine. 
pyl ether. 

3-n- and iso-Propoxy-p-toluic acids, 
6-chloro-, and their methyl esters 
(v. WALTHER and Zipper), A., i, 
806. 

Propyl alcohol. y-amino-, p-nitrohenzoyl 
derivative, and its chloroacetate 
—— and HEIDELBERGER), A., i, 
777. 

n- and ivo-Propyl alcohols, a:nino-, and 
their derivatives (JAcoss and HEIDEL- 
BERGER), A., i, 778. 

n-Propylacetoacetonitrile (Mone), A., 
i, 222 

n- Propylacetoacetonitrilephenylhydr- 
azone (Monn). A., i, 312. 

Propylamine--phosphinic acid, esters 
of (MICHAELIS and Hocuuvt), A., i, 
328. 

8-Propylbutane, ad-diamino-, hydro- 

chloride (LonertNoy), A., i, 367. 
aB-dibromo- (LONGINOY), A., i, 367. 

B-Propylbutane-ad-diol (LoNGINOY), A., 
i, 366. 

isoPropyl-n-butylearbinol 
and Fry), A., i, 498. 

isoPropyl ”-butyl ketone, and its deriv- 
atives (WALLACH and Fry), 
498. 

n-Propyldiacetonamine ta ENS, 
ForD, and GrirFiTHS), T , 1674. 

Propylene, vapour pressure of (Bur- 
RELL and ROBERTSON), A., i, 933. 

Propylene glycol, biochemical synthesis 

of the glucosides of (Gousiqueten, 
BripeL, and Avupry), A 76; 
(BouRQUELOT and Aubry), he i, 
940. 

pheny] ether(FARBENFABRIKEN VORM. 
F. Bayer & Co.). A., i, 813. 

Propylhexamethylenetetraminium salts, 
y-chloro-, and y- emt (J ACOBS 
and HEIDELBERGER), A., 1, 779. 


3- 


See 4-Pyridyl pro- 


(WALLACH 


A, i, 


GIF- 
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1-isoPropylcyclohexane-3:5-diol, and its 
dibenzoyl derivative (CkossLEY and 
ReENnovurF), T., 608 ; A., i, 527. 

soPropylcyc/ohexane-1:3-dione, prepara- 
tion of, and its anilide (CkossLEY and 
Pratt), T., 173. 

1-isoPropylcyclohexan-3-ol, and its de- 
rivatives (CRossLEY and Pratt), T., 
174. 

1-isoPropylcyclohexan-3-one, and _ its 
derivatives (CRossLEY and Pratr), T., 
175. 

1-isoPropyl-A‘-cyclohexen-3-one, 5- 
chloro-, and its semicarbazone (CRoss- 
LEY and Pratt), T., 173. 

4-isoPropylhydantoin, 2-thio-, and its 
3-acety] derivative (KomMaTsv), A., i, 
168. 

isoPropylidenecyanoacetic acid, esters 
of, and their derivatives (SCHEIBER 
and Metset), A., i, 255. 

isoPropylideneglycerol methyl ether 
(Inving, MACDONALD, and Sovrar), 
T., 344; A., i, 209. 

Propylmenthol, and its acetate (Bapr- 
KER), A., i, 1055. 

Propyloxyphosphazopropylamine 
(MICHAELIS, MENTZEL, and Hocu- 
nvT), A., i, 329. 


8-Propylpyrrolidine (LoNGINov), A., i, | 
367. 
8-Propyltetrahydrofuran (LONGINOY), | 


=e Ss 


2-Propyltetrahydroquinoline, and _ its 
derivatives and l-cyano- (v. Braun 
and Aust), A., i, 586. 
Propylthiol-4-methyldihydro-6-pyrimid- 
one, 5-bromo-2-8y-dibromo- (JOHN- 
son and Hacearp), A., i, 89. 
Propylthiophosphazopropylamine 
(MIcHAELIS, MENTZEL, and Hocu- 
Hut), A., i, 329. 
cycloPropyl p-tolyl ketone, and its semi- 
carbazone (WOHLGEMUTH), A., i, 559. 
Protagon, constitution of (PEARsoN), 
A., 1, 53. 
Proteins, origin of, in honey (LANGER), 
A., i, 622. 
synthesis of, by enzymes (ABDERHAL- 
DEN), A., i, 725. 
synthesis of, by yeast (ZALESKI and 
IskAILSKyY), A., i, 755. 
optical properties of (RAKUZzIN), A., i, 
1015. 
action of bacteria on (SPERRY and 
RetrceEr), A., i, 482. 
action of lactic acid bacteria on 
(StutTzEr), A., i, 1041. 
partial hydrolysis of (LEVENE and 
VAN DER SCHEER), A., i, 1015. 
acid hydrolysis of (GoRTNER and 
Bush), A., i, 726. 
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Proteins, action of alcoholic solutions 
of acids on (Herzig and Lanp- 
STEINER), A., i, 324. 

hydrolysis of, by enzymes (ANDERSEN), 
A., 1, 1015. 
labile form of (LoEw), A., i, 1079. 
hydration of (Fiscnzr and SyYKEs), 
A., i, 910. 
formation of dextrose from (JANNEY 
and CsonKa), A., i, 1026. 
compounds of, with neutral salts 
(Oryne and Pauti), A., i, 1014. 
sulphur compounds obtained from 
(MOrNeER), A., i, 324. 
existence of uramic a idsin (ANDERSEN 
and Rorp-MUtLLER), A., i, 1015. 
combination of halogen acids with 
(Lone and Hutt), A., i, 725. 
values of, for maintenance (OsBORNE, 
MENDEL, Ferry, and WAKEMAN), 
A., i, 1026. 
physiological action of derivatives of 
(UNDERHILL and Henprix), A.,, i, 
1037, 1038. 
proteoclastic action of degradation 
products of (HErRzFELp), A., i, 
1019 
storage of, in the liver (CAHN-BRON- 
NER), A., i, 342 
digestion and absorption of (CRUICK- 
SHANK), A., i, 474. 
effect of mastication on the utilisation 
of (Foster and Hawk), A., i, 617. 
influence of intake of, on growth 
(McCoLituM and Davis ; OsBorNE 
and MENDEL), A., i, 476. 
influence of, on the retention of 
nitrogen (McCoLium), A., i, 39. 
animal, antigenic properties of 
(Satus), A., i, 352. 
of barley (ScuseRNING), A., i, 760. 
nitrated (JoHNSON and KoOHMANN), 
A., i, 899, 1060; (Jounson, HILt, 
and O’Hara), A., i, 1017. 
plant, food-values of (BoruTTav), A., 
i, 616. 
of milk (Harr, Humpurey, and 
BENTLEY), A., i, 742. 
of serum, amino-nitrogen of (HarRt- 
LEY), A., i, 735. 
composition of, and the blood rela- 
tions of animals (THompson), A., 
i, 94; (Briae@s), A., i, 95. 
of the thyroid, decomposition of 
(KENDALL), A., i, 600. 
in yeast, degradation of (ZALESKI and 
CHATALOFF), A., i, 629. 
analysis of (vAN Sityke; Homer), 
A., ii, 851. 
Abderhalden reaction for (THAR and 
KoTscHNEv), A., i, 745. 
diazo-reaction of (PAuLyY), A., i, 725. 
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Proteins, use of B- tae Fa 

chloride in characterising (L6s), A., 
ii, 602. 

detection of, by the Hopkins-Cole 
reaction (BREIDAHRL), A., ii, 387. 

detection of, with picramic acid 
(OSTROMISSLENSKI), A., ii, 602. 

estimation of, in muscle (JANNEY and 
CsonKA), A., i, 1031. 

Protein ion, hydration of (PAULI), A., i, 
1015. 

Proteotoxin shock, action of sodium 
chloride in prevention of (ZINSSER, 
Lies, and Dwyer), A., i, 922. 

Prothrombin (HOWELL), A., i, 35. 

Protocatechualdehyde, preparation 
(Scumipr), A., i, 682. 

Protocatechuic acid, preparation of 
(Scumipt), A., i, 682. 

Protoplasm, permeability of 
Hout), A., i, 47, 109, 1047. 

Prunus domestica, oil and amygdalin in 
the kernels of (KASSNER and EcKEL- 
MANN), A., i, 633. 

Prunus 
analyses of the  stone-kernels of 
(BripEL), A., i, 1086. 

Prussian blue, estimation of, in cyanide 

mud (ANDERSON), A., ii, 386. 
estimation of, in tea (KNIGHT), 
30. 
Pulegone, action of light on (SERNA- 
GIOTTO), A., i, 826. 
oxime of (FRANCESCONI and Sanna), 
A., i, 81. 
ee owe circulating (MORGAN), 


of 


(OsTER- 


A., ii, 


water. i Water pump. 
Purines (Jouns and HENDRIX), A 
179; (JoHns), A., i, 845, 
basic, preparation ‘of. mereu 
pounds of (RosENTHALER & * | 
MANN), A., i, 846. 

Purine bases, estimation of, in blood 
and urine (GRAVES and KoBER), A., 
ii, 602. 

Purpurincarboxylic acid, eye of 
(FARBENFABRIKEN VORM. F. BAYER 
& Co.), A., i, 18. 

Pyknometer, new, for liquids (DAvIs 
and Pratt), A., ii, 441. 

Pyranol colouring matters, production 
of, from flavone colouring matters 
(Watson, SEN, and Mepui), T., 
1477 ; A., i, 1069. 

Pyrazine-2:5:6-tricarboxylic acid, and 
its copper salt (BRADSHAW, STEPHEN, 
and WEIZMANN), T., 813; A., i, 842. 

Pyrazole series, diazo- and azo-com- 

vounds of the (Mour, Krart, Marx, 
EYER, SCHENKE, ScHMIDT, and 
WARNECKE), A., i, 319. 


+ ly 


come 
ABEL- 


laurocerasus (cherry laurel), | 


ii, 1101 


Pyrazoleh pny acid (CuR- 
TIus and HEYNEMANN), A., i, 172. 
Pyrazole-3:4:5 tricarboxyl-anilide, -azo- 
imide, -hydrazianilide, -hydraziazo- 
imide, and -hydrazide, and their deriv- 
atives (Curtius and HEYNEMANN), 

A., i, 171. 

Pyrazole-3:4:5-tricarboxylic acid, hydr- 
azine dihydrogen salt (CurTIUs and 
HEYNEMANY), A., i, 172. 

Pyrazoline, 3:4:5-iriamino-, and _ its 
salts (CurTius and Bourcarrt), A., i, 
170. 

Pyrazoline-3:4:5-hydraziazoimide, and 
its silver salt (CurTius and Bovur- 
cART), A., i, 171. 

Pyrazoline-3:4:5-hydrazicarboxylic acid 
(Curtius and Bovurcarr), A., i, 


Pyrazoline-3:4:5-tricarbamic acid, ethyl 
ester (CurTius and Bourcart), A., 
i, 170. 
Pyrazoline- -3:4:5-tricarboxyl-azoimide, 
-hydrazihydrazide, and -hydrazide,and 
their salts and derivatives (CuRTIUS 
| and Bourcart), A., i, 169. 
| Pyrazo-oxazines (Brrr), A., i, 1005. 
a-Pyridil, and its nitrate (HARRIES and 
LENART), A., i, 971. 
Pyridine, preparation of, and its carb- 
oxylic acids (HEINEMANN), A 
26. 
and benzoic acid, conductivity of the 
s)stem (Baskov), A., ii, 408. 
conductivity of amino-derivatives and 
— acids of (TropscH), A 
15. 
as a solvent in the estimation of 
hydroxy! groups (ZEREWITINOV), 
A., ii, 381 
colloidal solutions 
(PIERONI and GIRARDI), 
238. 
compound of fluorescein and (Oppo), 
A., i, 455. 
preparation of amino-derivatives of 
(TscHITSCHIBABIN), A., i, 992. 
action of, on organic selenium and 
sulphur compounds (RAFFo and 
Ross1), A., i, 86. 
action of sodium on (EMMERT), A 
454. 
action of sodamide on derivatives of 
(TSCHITSCHIBABIN and ZEIDE), A 
i, 590. 
sulphonation of (MEYER and RitreEr), 
A., i, 715. 
Pyridine, 2 -amino-, nitration of ‘emt 
TSCHIBABIN and RAzZORENOV ), A., i, 
992. 
2-chloro-, 


7? 1, 


"> 1, 


of metals in 


A., ii, 


1, 


preparation of (FARGHER 


and PERKIN), T., 690. 
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Pyridine, 2-chloro-5-nitro-, 3- and 5- 
nitro-2-amino-, and _ 5-nitro-2- 
hydroxy- (TscHITSCHIBABIN), A oy L 
592. 

3:5-dinitro-2-amino- 
BABIN and RAZORENOV), 
Pyridines, ee 
(Prrin1), A., i, 44. 
Pyridine-2- and -3- -aldehydes, and their 


(TscHITSCHI- 
A., i, 992. 
pharmacology of 


derivatives (HARRIES and L&NART), | 


A., i, 970. 
Pyridine-2-carbinol, 
(Harriks and LtnArr), 


and its’ salts 
A., i, 971. 


Pyridine-3:5-dicarboxyl chloride and | 
its polymeride (MEYER and TRopscH), | 
| Pyrroles, polymerisation of (FIscHER), 


A., i, 585. 

a-Pyridoin (HARRiIEs and LénArt), A., 
i, 971. 

4-Pyridyl phenyl and propyl ethers, and 


their derivatives (KoENiGs and Nev- | 


MANN), A., i, 718. 
2-Pyrid a (TsCHITSCHIBABIN 
and RAzoRENOV), A., i, 992. 
and its salts and derivatives (FARGHER 
and Furness), T., 691; A., i, 843. 

1(2’. Pyridyl)-3-methyl-5-pyrazolone 
(FARGHER aud Furness), T., 695; 
A., i, 843. 

Pyridyl-2-nitroamine, and 5-nitro- 
(TSCHITSCHIBABIN and RAZORENOV), 
A., i, 992. 

Pyridylpicolinoylcarbinol. 
idoin. 

s-2-Pyridyl-2-quinolylhydrazine 
(FARGHER and Furnegss), T., 696; 
A., i, 843. 


2-Pyridylsemicarbazide (FARGHER and | 


Furngsss), T., 694; A., i, 843. 
Pyrimidines (JoHNsoN and HacGeGarp), 
A., i, 88; (JoHNson and HEMING- 
way), A., i, 89; (JoHNSON and 
CRETCHER), we i, 1002; (JOHNSON 
and Joyce), A., i, 1003. 
Pyrites, estimation of, in soils (Rop’), 
A,, ii, 584. 
ol, oxidation of (NIERENSTEIN), 
., 1217; A., i, 883. 
iron compounds of (WEINLAND and 
DeEnzEL), A., i, 232. 
alkaline, use rn in gas analysis 
(ANDERsON), A., ii, 647. 
Pyrogalloltitanie acid, aniline 
(Hauser and Levire), A., i, 139. 
Pyroligneous acid, end-point in the 
neutralisation of (JOHLIN), A., ii, 653. 
Pyromorphite, radioactivity of (BAm- 
BERGER and WEISSENBERGER), A., 
ii, 506. 
analyses of (AMADORI and VITERBI), 
A., ii, 358. 
4-Pyrones, catalytic 
(Borscue and MEHNER), 


salt 


reduction of 
A., i, 574. 


Pyrrole-black (ANGELI), 


See a-Pyr- | 
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| a- and y-Pyrones, compounds of iodine 


with (BARGER and Srartine), T., 411. 
Pyroxenes (ZAMBONINI), A., ii, 570. 
Pyrranthraquinones (PiLoTy, WILKE, 

and Biémrr), A., i, 174. 
Pyrrindoquinones. See Pyrranthra- 

quinones. 

Pyrrole, isomerism of the organo- 

metallic compounds of (TSCHELINCEV 
and KaRMANOV), A., i, 297. 

magnesium complexes of (TSCHELINCEV 
and Tronov), A., i, 608. 

compounds, influence of, on formation 
of chlorophyll (PoLtacci and Oppo), 
A., i, 1083. 


A., i, 460. 
alkylation of (PLANCHER and TANz!I), 
A., i, 893 
tertiary, action of, with magnesium 
compounds (Oppo), A., i, 451. 
A., i, 991. 
Pyrrole group (Oppo), A., i, 451. 
Pyrrole-2-aldehyde, preparation and 
derivatives of (TSCHELINCEV and 
TERENTJEV ; ALESSANPRI), A., i, 452. 
Pyrrole-2-carboxylic acid, magnesium 
salt (PoLLAccr and Opno), A., i, 1083. 
2-Pyrrolehydroxamic acid (ANGELI and 
ALESSANDRI), A., i, 455. 
Pyruvic acid, fermentation of, by 
bacteria (KARczAG and MoczAr), 
A., i, 1041; (KarczaG” and 
Brever; KarczaG and Scuirr), 
A., i, 1042, 
putrefaction of (NEUBERG and JAMA- 
KAWA), A., i, 354. 
and its ethyl ester, 2-pyridyl- and 
2-quinolyl- hydrazones of ine 
and Furngss), T., 693; A., i, 843. 


Q. 


Quebrachine. See Yohimbine. 

isoQuercetone, preparation aid deriva- 
tives of (NIERENSTEIN), T., 869; 
A., i, 696. 

Quinine, compounds of silver and 
phosphoric acid with (WATKINs), 
A., 1, 580. 

salts, precipitation of (Lencr), A., i, 
833 


dichloride and hydroxychloride, and 


their derivatives 
A., i, Fil. 
sesquihydriodide, and — ik of 
carbamide and (GoLuBEy), A., i, 
295. 
Quinizarin methyl ether. See 4-Meth- 
oxy-1-hydroxyanthraquinone. 
Quinizarin, 2-nitro- (FARBENFABRIKEN 
vorm. F. Bayer & Co.), A., i, 22. 


(CHRISTENSEN), 
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Quinizarin-8-carboxylic acid, prepara- 
tion of (FARBENFABRIKEN VORM. 
F. Bayer & Co.), A., i, 18. 

Quinol (benzoquinol; hydroquinone ; 
1:4-dihydroxybenzene), sulphonation 
of (PINNow), A., i, 883. 

Quinol, 2:5-dinitro-, use of, as an indi- 
cator (WALPOLE), A., ii, 61. 

Quinoline, compound of fluorescein and 

(Oppo), A., i, 455. 
compounds, preparation of (LILLY & 
Co.), A., i, 27; (Davis), A., i, 837. 
Quinoline, 6-chloroamino-, acetyl de- 
rivative and its derivatives (JAcoBs 
and HEIDELBERGER), A., i, 673. 


8-hydroxy-, preparation of esters of | 


(WoLFFENSTEIN), A., i, 720. 


2-cyano- (GIVAUDAN, VERNIER, and | 


KAUFMANN), A., i, 719. 
isoQuinoline, extraction of, from coal- 


tar, and dihydroxy-({WEISSGERBER), | 


A., i, 302. 

derivatives (PyMAN), T., 176; A., i, 
161. 

isoQuinoline, 


l-cyano- (GIVAUDAN, 


VERNIER, and KAUFMANN), A., i, | 


719. 

Quinolinecarboxylic acid, substituted, 
preparation of esters of (CHEMISCHE 
FABRIK AUF AKTIEN VorM. E. ScuEr- 
ING), A., i, 27. 

2-Quinolylhydrazine, 
(FARGHER and Furnsss), T., 698 ; 
A., i, 843. 

Quinolyl ketones, preparation of 
(VEREINIGTE CHININFABRIKEN ZIM- 
MER & Co.), A., i, 720. 

1-(2’-Quinolyl)-3-methyl-5-pyrazolone 


(FARGHER aud Furness), T., 699; | 
| Radium, preparation of (EBLer and 


A., i, 843. 


- “a , ee 
Quinonediacridone, and its derivatives 


(Scuarvin), A., i, 1004. 


Quinones, binuclear (Eckert and Hor- | 


MANN), A., i, 810. 
Quinoneimide-ammonium 


A., i, 587. 


Quinoneimide colouring matters (Kenr- 
MANN, SPRITEL, and GRANDMOUGIN), | 
A., i, 316, 463 ; (KEHRMANN, SPEITEL, | 


GRANDMOUGIN, and DIsERENs), A., i, 
586. 

Quinoxaline, dibromoaminodihydroxy- 
(WALDMAN)), A., i, 181. 


R. 


Rabbit, destruction of typhus bacilli in 
the (HAILER and Rimpau; HAILER 
and UNGERMANN), A., i, 746; 
(HAILER and WotrF), A., i, 747. 


derivatives of | 
| Radio-elements. See Radioactive ele- 


compounds | 
(Metpota and Howety), T., 610; | 
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Racemic acid, partial resolution of, by 
means of J-malic acid (McKENzIk), 
T., 440; A., i, 380. 

cobalt and nickel salts (PicKERING), 
T., 942; A., ii, 637. 

Radioactive elements, distribution of, in 
rocks (WEISSENBERGER), A., ii, 
305. 

disintegration of (FAJANs), A., ii, 
206. 

adsorption of (Horovitz 
PANETH), A., ii, 305. 

adsorption and precipitation of 
(PANETH), A., ii, 205. 

behaviour of, in precipitation re- 
actions (FAJANS and RICHTER), 
A., ii, 405. 

substances, relation between the life 

of, and the range of their rays 
(LINDEMANN), A., ii, 720. 

production of helium by (DkE- 
BIERNK), A., ii, 182, 725, 726. 

decomp»sition of water by (De- 
BIERNE), A., ii, 126. 

separation of, from barium com- 
pounds (McCoy), A., ii, 3. 

Radioactivity, acquired (CRooKEs), A., 

ii, 39. 

of minerals (BAMBERGER and WEIS- 
SENBFRGER), A., ii, 506. 

of soils (SANDERSON), A., ii, 305. 

of water. See under Water. 


and 


ments. 

Radiothorium, preparation of (DEUTSCHE 
GASGLUHLICHT AKTIEN-GESELL- 
scHafFr), A., ii, 4. 

B-rays of (v. BAYER, HAHN, and 
MEITNER), A., ii, 127. 


BENDER), A., ii, 404. 

extraction of, from uranium ores 
(Ester and BENDER), A., ii, 
128. 

deposition of the induced radio- 
activity of (DEBIERNE), A., ii, 667. 

chemical action of the penetrating 
rays of (KAILAN), A., 1, 212; ii, 
663. 

action of the penetrating rays of, on 
colloids (FERNAU and PAvLi), A., 
ii, 722. 

growth of, in uranium (Soppy and 
Hircuins), A., ii, 726. 

and its emanation, action of, on 
higher plants (AGULHON and 
Rosert), A., i, 925. 

emanation. See Niton. 

standard solutions of (Moran), A., ii, 
726. 

estimation of (ScHLUNDT), A., ii, 67; 
(Linp), A., ii, 486. 
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Radium, estimation of small quantities 
of, by measurement of y-rays (BoTHE), 
A., ii, 127. 

Radium-4, velocity of a-particles from 

— and MAKowEnk), A., ii, 

magnetic deflexion of the recoil stream 
from (WALMSLEY and Makowen), 
A., ii, 79. 

Radium-2 and -C, absorption of y-rays 
from (RicHARDSON), A., ii, 401. 

Radium-D, preparation of, and its iden- 
tity with lead (v. Hevesy and 
PANETH), A., ii, 206. 

B-rays of (MEITNER), A., ii, 663. 

Raffinose, estimation of, by enzymotic 
hydrolysis (Hupson and Harps), 
A., ii, 803. 

Ragweed. See Ambrosia artemisifolia. 

Rain-water. See under Water. 

Rats, cholesterol in the tissues of 
(LANDER), A., i, 479. 

serum of young and old (A. S. and 
H. G. Grinsaum and Raper), A., 
i, 735. 

effect feeding, with thyroid 
(GupERNATCA), A., i, 188. 

Rays, biochemistry of the action of 
(NeEuserG and Peterson), A., i, 
212; (Nevpere), A., i, 214; 
(NEUBERG and Scuwenk), A., i, 
1004, 


unknown, producing superficial burns | 


(DoreEmts), A., ii, 203 
canal, nature of particles forming 
(ReTscuinsky), A., ii, 608 


cathode, in gases (MAYER), A., ii, 201. | 


action of, on bismuth (JoRISSEN 
and VoLtGRAFF), A., ii, 664. 
radioactive, influence of the edges of 
metal leaves on the penetrability 
of (ImHoF), A., ii, 204. 
Réntgen, corpuscular radiation pro- 
duced by (Moore), A., ii, 401. 
ionisation of hydrogen by (SHEAR- 
ER), A., ii, 723. 
absorption of (Moore), A., ii, 506. 
Schumann, sterilisation of liquids by 
(Bovie), A., i, 1081. 
a-Rays from bismuth residues (MEIT- 
NER), A., ii, 126. 
B-Rays, excitation of y-rays by (Szm1pT), 
A., ii, 721. 
homogeneous, absorption of (VARDER), 
A., ii, 401. 
y-Rays, excitation of, 
(Szmipt), A., ii, 721. 
Roéntgen, adsorption of (WINAWER), 
A., ii, 202. 
5-Rays emitted by zinc when bombarded 
by a-rays (McLENNAN and Foun»), 
A., ii, 721. 


by 8-rays 
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Recoil-atoms, photographic effect of 
(Woop and Steven), A., ii, 403. 

Red lead. See Triplumbic ¢etroxide 
under Lead. 

Reductase, attempted isolation of, and 

the action of poisons on it (HARRIS 
and CreicuTon), A., i, 69, 1020. 
action of heat, light, and radiations on 
(Harris and CREIGHTON), A., i, 
727. 
of yeast (Lvov), A., i, 357. 

Reduction-oxidation reactions (DAIN), 
A., ii, 332. 

Reflection capacity of solutions in the 
ultra-red spectrum (GEHRTs), A., ii, 
713. 

Refraction, influence of change of volume 

on the, of mixed liquids (HoLMEs), 
T., 1471; A., ii, 809. 
of acetylenic compounds (MovreEv, 
MULLER, and Varin), A., ii, 122. 
Refractive index, Lord Rayleigh’s 


formula for (Bouraric), A., ii, 1. 
ef colloidal solutions (WINTGEN), A., 
ii, 751. 
Refractivity and rotatory power (PEA- 


cock), T., 1547. 


Regulator, synthermal, for use in adia- 


batic calorimetry (RICHARDS and 
Oscoop), A., ii, 518. 
Rennin (chymosin), action of (HAMMAR- 
STEN), A., i, 726, 911. 
action of, on caseinogen (BosworRTH), 
A., i, 31 
Resacetophenone, w-amino-, and its de- 
rivatives (KEIMATSU and NAKAHA- 
SHI), A., i, 266. 
Resins, estimation of, in hops (ScHMIDT, 
WIncE, and JENSEN), A., ii, 495. 
Resorcinol diethyl and dimethyl] ethers, 
2-amino-, and 2-nitro-, and their 
salts and derivatives (TURNER), T., 
471; A., i, 396. 
ethyl ether, 2:4-dinitro- (BAMBERGER), 
A., i, 1055, 
Resorcinol, 2-amino-, 
(Bauer), A., i, 608 
6-bromo-2:4-dinitro- (BAUER), A., i, 
607. 
Resorcinolarsinic acid. See Pheny!- 
arsinic acid, 2:4-dihydroxy-. 
Resorcinolbenzein (v. Lirpic), A., i, 
438. 
Respiration, physico-chemical regulation 
of (WINTERSTEIN), A., i, 1021. 
influence of sodium carbonate on 
(KRAMER and Murtin), A., i, 624. 
action of oil of chenopodium on 
— and Livineston), A., i, 
33. 
action of phagocytes on (HAMBURGER), 
A., i, 912 


hydrochloride 


INDEX OF SUBJECTS. 


Respiration in dogs, effect of section of 
the pulmonary vagus on (BoorHBy 
and SHAMoFF), A., i, 611. 

during urethane narcosis (RAEDER), 
A., i, 611. 

Respiration apparatus for small animals 
(BEeneEpict), A., i, 471. 

Respiratory chamber (Ko.us and LoE- 
VENHART), A., i, 1076. 

Respiratory quotient in diabetes (Lusk), 
A., i, 480 

Respirometer, "ce (HENDER- 
son), A., 

Rhamnose, p Rn of zine hydroxide and 
ammonia on (WinpDAus and ULL- 
rich), A., i, 308. 

cyclohex ylhydrazone (KisHNER), A., 
i, 502 

Rhodium, ultra-violet spark spectrum of 
(Kal), A., ii, 497. 

Rhubarb, enzymes of (Wasicky), A., i, 
362. 

Rice, active principles of the husks 

of (KonpDo and Go), A., i, 200. 
assimilation of colloidal iron by (GILE 
and CarrERO), A., i, 1089. 

Rice polishings, constituents of the 
phosphotungstate precipitate from 
(DrumMMonp and Funk), A., i, 112. 

Ricinoleic acid, action of phosphoric 
oxide and of zinc oxide on glycerides 
of (Foxin), A., i, 374. 

Ricinus, enzymes of (FALK and Svueiv- 
RA), A., i, 92. 

Riebeckite from Austria (ScHIERL), A 
ii, 363. 
ing formation, studies in (TURNER), 
T., 1495; A., i, 1052. 

Rocks, nitric nitrogen content of 

(Stewart and Peterson), A., i, 
51. 

distribution of radio-elements in 
(WEISSENBERGER), A., ii, 305. 

Rongalite (sodiwm formaldehydesulph- 
oxylate), sulphones from (Binz, Lim- 
PACH, and JANNSEN), A., i, 801. 

Roots, absorption of solutions by (JoHN- 
son), A., i, 1082. 

solvent action of (‘'cHIRIKOV), A., i, 
198. 

Rose, colouring-matter of (WILLSTATTER 
and No.an), A., i, 282. 

Rosinie acid, salts of, preparation and 
analysis of (RADCLIFFE and PALMER), 
A., i, 771. 

Rotation of optically active compounds 
(ParrErson), A., ii, 301. 

Rotatory power (Mincutn), A., ii, 502. 
and chemical constitution (KENYON 

and Prckarp), T., 35, 115; (WEs- 
son), A., ii, 3. 
and refractivity (PEacock), T., 1547. 
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Rotatory power of optically active 
com —, influence of constitution 
on (Rupe), A., ii, 717. 

Rubber. See Caoutchoue. 


Rubber-tubing, device for preventing 
kinking of (CoTTRELL and WricHt), 
A., ii, 550. 

Rubidium, are spectra of (EDER), A 
49 

Rubidium electrode. 

Rum, enzymes of (KAYSER), 
923 


+» ii, 


See Electrode. 
A., i, 359, 


Rumpfite (RepLicn), A., ii, 363. 
Ruthenium, spectrum of (PAULSON), A 
ii, 197, 811. 
ultra-violet spark spectrum of (KAIL), 
A.,, ii, 497. 
Ruthenium organic compounds :— 
Ruthenichlorides (GurBiER, Krauss, 
and ZwIcKER), A., i, 120. 


epi-isoSaccharic acid (LEVENE and La 
Force), A., i, 602. 
‘* Saccharin ” (o-benzoicsulphinide), toxi- 
city of (VERSCHAFFELT), A., i, 111. 
detection and estimation of, in com- 
plex mixtures (CoNDELLI), A., ii, 
192. 
estimation of (PAZIENTI), A., ii, 73. 
See also o-Benzoicsulphinide. 
a effect of, on plants 
(SKINNER), A., i, 50. 
Salicylaldehyde-55- oo ee 
one (ToscHI and ANGIOLAN]), A., i, 
555. 
wm ee cee 
(BACKER), A., i, 654 
Salicylaldehydesemicarbazone, salts of 
(HENDERSON and HeErLsron), T., 
1746. 
Salicylamide ethylene ether (Jacoss 
and HEIDELBERGER), A., i, 804. 
Salicylic acid, excretion of, and its 
derivatives (BALDONI), A., i, 744. 
and amino-, bromo-, chloro-, iodo-, 
and nitro-, metallic salts of (Gicus- 
NER DE Conrinck and GERARD), 
A., i, 536. 
bismuth, copper, and magnesium basic 
salts ((icHSNER DE CONINCK; 
(EcusNER DE Coninck and 
GERARD), A., i, 886. 
copper and lead salts (GEcHSNER DE 
Contnck), A., i, 535. 
basic mercury salt (Lasoux), A., i, 
537. 
and its esters, compounds of titanium 
tetrachloride and (ROSENHEIM, 
ScBNABEL, and Biteck!), A., i, 
538. 
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Salicylic acid, p-aminophenyl ester, 
sulphur derivatives of (ABELIN, 
Birel, and PERELsTEIN), A., i, 15, 
815. 

methyl ester, saponification of (GisBs, 
WILLIAMS, and GALAJIKIAN), A., 
ii, 538. 

phenyl ester (salol), estimation of, in 
presence of phenacetin (EMERY, 
— and Le Frsvrr), A., ii, 
08. 

6-chloro-m-tolyl ester (v. WALTHER 
and Zipper), A., i, 807. 


reactions of (icHSNER DE CONINCK), | 
| Scandium, spectrum of (PAULSON), A., 


A., i, 681. 
detection of (Tort), A., ii, 72; (SELF), 
A., ii, 382. 
detection of, in milk (Put.ippe), A., 
ii, 707. 
Salicylide, dithio- (ANscnirz 
Ruoptvs), A., i, 241. 
Salicylidene-p-acetoxymercurianiline 
— and HEIDELBERGER), A., i, 
31. 
Salicylideneanthranilic acid, dibromo- 
(EKELEY and Pus), A., i, 166. 
Salicyluric acid, estimation of (BAL- 
ponI), A., ii, 596. 

Saliva, neutralising power of, in relation 
to dental caries (MARSHALL), A., i, 
104. 

effect of pituitary extract on the 
secretion of (SOLEM and LoMMEN), 
A., i, 1031. 

enzyme in, which produces hydrogen 


and 


sulphide from horse-radish (VAN | 


Haerr), A., i, 914. 


Salivary glands, metabolism of (WoL¥F 


and BaxcrorFt), A., i, 68. 
Salol. See Salicylic acid, pheny! ester. 
Salts, transformation of, occurring in 


mineral deposits (Rézsa), A., ii, | 


355, 356. 

electrolysis of dilute solutions of 
(WALPOLE), A., ii, 41. 

condition of, in solution (SACHANOVY), 
A., ii, 526. 

determination of the hydrates formed 
by (Foore), A., ii, 97. 

influence of hydration and of devi- 
ations from the gas laws on the 
solidifying and boiling points of 
aqueous solutions of (SLUITER), A., 
ii, 142. 

coloured, produced by cathode rays, 
and the molecular-force field theory 
(Baty), A., ii, 128. 

hydrolysable, physico-chemical analy- 
sis of (SCHPITALSKI), A., ii, 326. 

internally complex (Ley), A., i, 453 ; 
(Ley and Uvricn), A., i, 459; 
(Ley and Winker), A., i, 464. 
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| Salts, internally complex, absorption of 


light by (Ley and Heces), A., ii, 119. 
Santalol, preparation of esters of, with 
sedative action (RIEDEL), A., i, 702. 
a- and #-Santalols, and their strychnine 

phthalates (PaoLint and Divizia), 
A., i, 424. 
a-Santolinenone, constitution and deriv- 
atives of (FRANCESCONI and GRAN- 
ATA), A., i, 146. 
Santonin (WEDEKIND), A., i, 553, 705. 
Santononic acid (WEDEKIND), A., i, 705. 
Sarcosine, preparation of (BAUMANN), 
A., i, 869. 


ii, 196. 
Scapolites, composition of (BorcsTRém), 
A,, ii, 836. 


| Scheelite, cathodic phosphorescence of 


(DE RonpDEN), A., ii, 502. 
Scilla maritima, composition of raphides 
from (ZIEGENSPECK), A., i, 759. 
Scillidiuretin, physiological action of 
(Kopaczewsk}), A., i, 351. 
Scillitin, physivlogical action of (Kop- 
ACZEWSKI!), A., 1, 351. 
Scopolamine, detection of, colorimetric- 
ally (Wasicky), A., ii, 710. 
Scutellarein, constituiion and synthesis 
of (BARGELLINI), A., i, 84. 
Sea urchin, egys of. See Eggs. 
Sea weeds. See Algew, marine. 
Seeds, formation of hydrocyanic acid in 
germinating (RAVENNA), A., i, 925. 
manganese in (McHARGUE), A., i, 48. 
of ivy, isooleic acid in (PALAzzo and 
TAMBURELLO), A., i, 862. 
leguminous, creatinine in (OsHIMA 
and AriizuMI), A., i, 48. 
of lupines, constitueuts and physio- 
logical action of (MUENK), A., i, 
361. 
estimation of hydrocyanie acid in 
germinating (RAVENNA), A,, ii, 381. 
Seedlings, oxidation of ethyl alcohol by 
(ZALEsK!), A., i, 630. 
Selenic acid. See under Selenium. 
Selenium, photometric variety of 
(ANGEL), A., ii, 163. 
vapour, fluorescence of (DIESTEL- 
MEIER), A., ii, 717. 
colloidal, preparation of (GUTBIER 
and ENGEROFF), A., ii, 255. 
solution of, in absolute sulphuric acid 
(Moss), A. ii, 335. 
colours produced in glass by (Frna- 
ROLI), A., ii, 346. 
fusion of iodine and (Wricnrt), T., 
1527. 
action of sodium liyposulphite on 
(TscHUGAEV and CHLOPIN), A., ii, 
554. 
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Selenium alloys with silver (PELLIN1), 
A., ii, 555. 

Selenium bromide, action of, on mag- 
nesium alkyl compounds (PI£RONI 
and BaLpvuzzi), A., i, 956. 

haloids, action of magnesium organic 
compounds on (STRECKER and 
WILLING), A., i, 238. 
Selenic acid, preparation of, and its 
sodium salt (MEYER and HEIDER), 
A., ii, 630. 
and its salts, reaction for (DENIGés), 
A., ii, 177 

Selenium organic compounds, aromatic 
(Lesser and ScuHokuer), A., i, 
404 ; (LEssER and Wess), A., i, 445. 

action of pyridine on (RAFFo and 
Rossi), A., i, 86. 

Selenibromides, organic (GuUTBIER and 
ENGERUFF), A., i, 504. 

Selenium detection, estimation and 

separation :— 

detection of (DEeNIGés), A., ii, 177. 

detection and separation of (Brown- 
ING), A., ii, 801. 

estimation of, gravimetrically (GurT- 
BIER and ENGEROFF), A., ii, 481. 

estimation af, in organic compounds 
(BAvER), A., ii, 481 ; (MICHAELIS), 
A., ii, 482. 

estimation of, in sulphur (SMITH), 
A., ii, 839. 

Selenium sols, diffusion and precipita- 
tion of (WkEsTGREN), A., ii, 152. 

Selenoacetaldehyde (VaNINO and ScHIN- 
NER), A., i, 117. 

a-, B-, and y-Selenobenzaldehydes (VA- 
NINO and SCHINNER), A., i, 117. 

o-Selenocyanobenzoic acid, and its de- 
Tivatives (LEssER and SCHOELLER), 
A., i, 404. 

Selenofluoresceius, manufacture of 
(JAGER aud CARL), A., i, 409. 

Selenoformaldehyde (VANINO 
SCHINNEn), A., i, 117. 

Selenolbenzoic acid, esters and acid 
chloride of (LEssER and SCHOELLER), 
A., i, 404. 

Selenopyrine, 3:6-diamino-. See Xantho- 
selenonium, 3:6-dzamino-. 

Selenoxanthone, and its carboxylic acid 
aud derivatives (LEssER and WEIss), 
A., i, 445. 

Semicarbazinodiacetic acid, nitroso-, 
ethyl and methyl esters (BAILEY and 
SNYDER), A., i, 390. 

Semicarbazones (HENDERSON and HEIL- 
BRON), T., 1740. 

Sempervirine (STEVENSON and SAYRE), 
A., i, 85. 


and 


Separating apparatus (BERTIAUX), A., 
li, 832. 
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Serum, effect of shaking on (ScHMIDT), 

A., i, 37. 

effect of, on tissues (FELDSTEIN), A., i, 
914, 

action of, on lipase (Tsus1; SHaw- 
MAcKEnziz), A., i, 473 

destruction of the complement in (M. 
and M, JAcosy), A., i, 613. 

inhibitory power of (THAYSEN), A., i, 
472, 

ferment and anti-ferment action of 
(HALSEN ; FRANKEL), A., i, 340. 

nuclease action of, in n-phritis and 
pregnancy (Korscuney), A., i, 344. 

tryptic activity of (BRONFENBRENNER 
and Scort), A., i, 472. 

inactivation of, by cobra poison 
(HirscHFELD and KLINGER), A., i, 
1038. 

specific reactions of (GOdzony, HINDLE, 
and Ross), A., i, 37. 

diagnosis of (FuNK), A., i, 624. 

human, activation of soja urease by 
(NEuMANN), A., i, 613. 

estimation of cholesterol and lipoids 
in (KLEIN and DInkIN), A., i, 340. 

estimation of phosphorus in (GREEN- 
WALD), A., 1, 613. 

estimation of proteins in (ROBERTSON), 
A., ii, 851. 

Serum-albumin. See under Albumin. 

Sesquiterpene alcohol, C,,H,,0, from 
Cymbopogon sennaarensis (ROBERTS), 
T., 1469; A., i, 1066. 

Siaresinol (REINITZER), A., i, 432. 

Silicon, ultra-violet spectrum of (Mc- 

LeNNAN and Epwarps), A., ii, 713. 
behaviour of, with vanadium (GIEBEL- 
HAUSEN), A., ii, 350. 

Silicon alloys with carbon and iron 
(CHARPY and CorNuU-THENARD), A., 
ii, 779. 

Silicon compounds (Marriy), T., 319; 
A., i, 226 

Silicon chlorides, preparation of (Krp- 

PING), A., ii, 165; (MarRTIN), A., 
ii, 343. 

Trisilicon octachloride, action of ethyl 
and methyl alcohols on (MARTIN), 
T., 319; A., i, 226. 

dioxide (silica), equilibrium of, with 

anorthite and forsterite (ANDER- 
sEN), A., ii, 361. 

equilibrium of lime, alumina, and 
(RaNKIN and Wricur), A., ii, 50. 

Silicic acid, and mono-, di-, and ¢ri- 

chloro-, bornyl esters (PELLINI), 
A., i, 889. 

content of human pancreas(ScHULZ), 
A., i, 1030. 

estimation of, in natural waters 
(WINKLER), A., ii, 373. 
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Silicon :— 
Silicates, constitution of (CLARKE), 
A., ii, 2738. 
erystallisation-differentiation in 
formation of (Bowen), A., ii, 
172. 
hydrated, dehydration curves of 
(BEUTELL and BiascHKe), A., ii, 
643. 
in soils (GAns), A., i, 363. 
estimation of aluminium in (SELcR), 
A., ii, 701. 
estimation of ferrous iron in (BAR- 
NEBEY), A., ii, 702. 

Silicon organic compounds (MEaps and 
Kippina), T., 459; A., i, 469; 
(Martin), T., 1043; A., i, 788; 
(Byep#n), A., i, 912. 

refraction and dispersion of (ByGpEN), 
A., ii, 809. 

Silico-oxalic acids, preparation and con- 
stitution of (MartTiIN), T., 319; A., 
i, 226. 

action of alkalis and water on (Mar- 
TIN), T., 1043; A., i, 788. 

Siliconic acids, so-called, experiments 
with (Maps and Kiprtne), T., 459 ; 
A., i, 469. 

Silk peptone, purification of (HALL), A., 
i, 46. 

Sillimanite, artificial (E1TEL), A 
460. 

Silver, errors in the atomic weight of 

(GuyE and GerRMANN), A., ii, 49. 

ultra-violet spark spectrum of (EDER), 
A., ii, 196. 

electrode potentials of, in mixed sol- 
vents (PEARCE and FARR), A i mo 

anode potential of (REEpy), A., ii, 
733, 790. 

measurement of the potential of, 
against dilute chloride solutions 
(Forses and ANDEREGG), A., ii, 
510. 

crystalline form of (CHouDHRI), A 
768. 


colloidal (Bastin), A., ii, 170. 
optical properties of (Gans), A., ii, 
390 


ii, 
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distribution and fate of, in the body 


(VoreT), A., i, 350. 
polychromism of (LIESEGANG), A., ii, 
504. 
action of hauerite on (QUERCIGH), A., 
ii, 449. 
compounds of quinine and phosphoric 
acid with (Ww. 7TKins), A., i, 580. 
behaviour of vanadium with (GIEBEL- 
HAUSEN), A., ii, 350. 
Silver alloys with gold and tellurium 
(PEetuin}), A., il, 560. 
with selenium (PELLINI), A., ii, 555. 


SUBJECTS. 


Silver salts, sparingly soluble, solubility 
of (Tu1eEL ; Hitt), A., ii, 259 
Silver bromide, compressibility of 

(RicHarps and Barrett), A., ii, 
229. 
bromide and chloride, preparation of 
optically clear pooee F of (LORENZ 
and First), A., ii, 260. 
chloride, solubility of (Gzé6wczyXsk1), 
A., ii, 259. 
transition points of mixtures of 
sodium chloride and (JANECKE), 
A., ii, 820. 
chromate, precipitation of, in a layer 
of jelly (Lresecane), A., ii, 530. 
fluorides (A. and A. A. GunTz), A 
165. 
iodide, properties of (JonEs and Hart- 
MANN), A., ii, 308. 
nitrate, transition points of (JANECKE), 
A., ii, 820. 
nitrite, solubility and dissociation of 
(CREIGHTON and Warp), A., ii, 769. 
oxide, solubility of, in water (Rk- 
BiERE), A., ii, 768. 
Silver o ic compounds :— 
acetamide, acetanilide, and benzene- 
sulphonamide, and their ammonates 
(FRANKLIN), A., i, 1052. 
pentazole (LirscuitTz), A., i, 466. 
Silver estimation :— 
estimation of, volumetrically (Dr- 
BRUN), A., ii, 106. 
estimation of small quantities of (RE- 
BIERE), A., ii, 797. 
estimation of, in colloidal silver pre- 
parations (Danckwortt), A., ii, 
373. 
estimation of, volumetrically in ar- 
gentum colloidale and proteinicum 
(KornpD6rFER), A., ii, 67. 
estimation of, in pharmaceutical pre- 
parations (LEHMANN), A., ii, 650. 
Silver anode. See Anode. 
Silver voltameter. See Voltameter. 
Slag, basic, solubility of the constituents 
of (Stror, Maovrice, and Joret), 
A., ii, 452. 
estimation of the soluble phosphoric 
acid in (DuBBERS pod CELICH- 
owsk}), A., ii, 576 ; (HAUSSDING 
and LEMMERMANN), A., & G77. 
Thomas, solution of, in sulphuric 
acid (Dirz), A., ii, 636. 
analysis of (HOLLE), A., ii, 369. 
Smaltite, decomposition and oxidation 
of, in air (BEUTELL and LorRENz), A 
ii, 639. 
Smell, sense of, in man and dog (SErr- 
RIN), A., i, 736. 
Snow, nitrogen and chlorine in (Knox), 
A., i, 204. 


+» li, 
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Snow, nitrogen compounds in (Suutt), 
A., i, 636. 

Soaps, adsorption of, by benzene, and 
by water (Brice@s), A., ii, 239. 

Sodamide, action of hydrogen with 

(Mives), A., ii, 768. 

action of, on pyridine derivatives 
(TsSCHITSCHIBABIN and ZEIDE), A., 
i, 590. 

Sodium, arc spectra of (EpER), A., ii, 

497. 

vapour, fluorescence and resonance 
radiation of (Strutt), A., ii, 399, 
659. 

thermal dilatation of (BERNINI and 
CANTONI), A., ii, 82. 

allotropy of (ConEN and Wo tFF), A., 
ii, 634. 

action of, on picoline and pyridine 
(EMMeErt), A., i, 454. 

Sodium alloys with mercury, spongy 
modification of (Zappi), A., ii, 
49. 

Sodium salts, antagonism of calcium and, 
in permeability experiments (OsTER- 
HOUT), A., i, 1082. 

Sodium arsenate, analysis of granules 

of (Francois and Lasaussk), A., 
ii, 484. 

Disodium hydrogen arsenate, equi- 
librium of lead nitrate, water and 
(Curry and Sirs), A., ii, 533. 

borate, melting point of (JANECKE), 
A., ii, 820. 

borates (PONOMAREV; SBoRGI, 
Mecacct), A., ii, 449. 

bromide and _ iodide, conductivity 
and ionisation of (ROBERTSON and 
AcnrEB), A., ii, 406. 

carbonate, molecular weight of 

(RicHARDs and Hoover), A., 
ii, 96. 

hydrolysis of, in solution (Frary 
and Netz), A., ii, 816. 

melting point of (JANECKE), A., ii, 
820. 

hydrogen carbonate, electrolytic dis- 

sociation of (D’AGosTINO and 
QUAGLIARIELLO), A., ii, 670. 

reaction of, and of Vichy salts, with 
phenolphthalein (MALLAT), A., ii, 
181 


and 


chloride, molecular heats of solution 

of (Cotson), A., ii, 742. 

volume surfaces of (Essex), A., ii, 
421. 

transition points of mixtures of, with 
potassium and silver chloridts 
(JANECKE), A., ii, 820. 

solubility of potassium chloride and, 
in hydrochloric acid (Hicks), A., 
ii, 343. 
CVLIL. ii, 
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Sodium chloride, potassium nitrate, and 
water, equilibrium in the system 
(LEATHER and Muxer31), A., ii, 
13. 

manurial value of (ScHULzE), A., i, 
764 


concentration of, in plasma, and its 
excretion (McLEAN), A., i, 186. 
commercial, estimation of bromides 
in (CHELLE), A., ii, 174. 
columbates (SMITH and VAN HAAGEN), 
A., ii, 692. 
haloids and hydroxide, thermal ana- 
lysis of mixtures of (Scarpa), A., 
ii, 633. 
hydroxide, hydrogen potentials of 
solutions of (FRARyY and NIErT=2), 
A., ii, 815. 
hydroxide and haloids, thermal ana- 
lysis of mixtures of (Scarpa), A., 
ii, 633. 
hydrazide (SCHLENK and WEICHSEL- 
FELDER), A., ii, 445. 
electrolysis of solutions of,in anhydr- 
ous hydrazine (WELSH), A. ,ii, 256. 
hypochlorite, preparation of (Cart- 
TANIA and Ranuccr), A., ii, 344 ; 
(Ricer), A., ii, 551. 
phosphate, effect of injections of 
(GREENWALD), A., i, 1037. 
pyrophosphate, toxicity of (SymxEs 
and GARDNER), A., i, 482. 
bismuthi-, chromi-, ferri-, mangani-, 
molybdeni-, and _thalli-pyrophos- 
phates (RoseNHEIM and TRIANTA- 
PHYLLIDES), A., ii, 463. 
metasilicate, nonahydrate of (VESTER- 
BERG), A., ii, 344. 
sulphate, molecular weight of (Ricu- 
ARps and Hoover), A., ii, 96. 
double salt of potassium sulphate 
and (OKapDA), A., ii, 344. 
thiosulphate, action of chlorine on 
(SELF), A., ii, 683. 
action of acids and formaldehyde 
on (VANINO and SCHINNER), A., 
i, 371. 
Sodium organic compounds :— 
ethyl thiosulphate, action of alkali 
sulphides on (GUTMANN), A., i, 
768. 
nitroprusside, action of alkali hydr- 
oxides on (GIRAL PEREIRA), A., 
i, 389. 
action of sulphuric acid on (GIRAL 
Pereira), A., i, 508. 
Sodium detection, estimation, 
separation :— 
detection of (MATHERS, STEWART, 
HovseMANN,and LEk), A., ii, 580. 
estimation of, in presence of potas- 
sium (OkaDA), A., ii, 373. 


68 


and 
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Sodium detection, estimation, and 
separation :— 

separation and estimation of (H1Lt), 
A., ii, 580. 

Soils, chemistry of (CAMERON), A., i, 
202; (CuaRDET), A., i, 762. 

organic chemistry of (Joprp1), A., i, 
363. 

changes in, after heating (WILson), 
A., i, 1090 

absorption of yt and cations by 
(pe Dominicis), A., i, 859. 

action of ee on growth in 
(Buppry), A., i, 112 

atmosphere of (RussELL and APpPLE- 
YARD), A., i, 635. 

ga-es in (LEATHER; APPLEYARD, and 
RussE..), A., i, 1090. 

effect of alkali salts in, on growth and 

rmination (HArRRIs), A., i, 1091. 

influence of arsenic on ammonification 
and nitrification in (GREAVES and 
ANDERSON), A., i, 484. 

bacteria in (WosTKIEWICz; LIPMAN 
and Buregss), A., i, 483. 

influence of, on bacteria (CHRISTEN- 
SEN), A., i, 196. 

effects of calcium and magnesium 
carbonates on ammonification and 
nitrification in (Keiury), A., i, 
483, 484. 


solubility of iron compounds in 


(Mason1), A., i, 762. 

lithium compounds in (STEINKOENIG), 
A., i, 763 

fixation of oe) in (REED and 
WituiAms), A., i, 196 

nitrate — of, on drying (Bup- 
DIN), A “| 112. 

osmosis in (LYNDE and Dupré), A., 
i, 762. 

influence of bacteria on phosphorus 
compounds in (Gans), Me, 1, 
363. 

proteoses and peptones in (WALTERS), 
A., i, 1092. 

silicate constituents of (Gans), A., i, 
363. 

su! phofying ova of (Brown and 

ELLOGG), A., i, 763. 

changes of sulphur and its compounds 
in (KAPPEN and QUENSELL), A., i, 
203. 

—— in (SHoREY and 
Watters), A., i, 1092. 

acid, of Japan, a properties of 
(Tapokoro), A., i, 636 

arable, denitrification in (LumrIA), A 
i, 1039. 

Indian, nitrogen fixation by Azoto- 
bacter in (WALTON), A., i, 1039. 

mineral-acid (Lozw), A., i, 860. 


Solidaao, 
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Soils, Minnesota, radioactivity of (SAN- 


DEKSON), A., ii, 305. 

Peruvian, ~~ acid content of 
(Huttn), A., i, 203. 

sandy, of Sylvan Beach, New York 
(Knicut), A., i, 203. 

in Scania, —— nitrate content of 
(WerBuLt), A., i, 51. 

swamp rice, gases = (HARRISON and 
Aryer), A., 

effect of fo Tae on Sth reactions of 
(Brown avd Jounson), A., ii, 
852. 

analyses of (PFEIFFER, BLANCK, 
ne Cor and RATHMANN), 

., i, 763; (Porrer and SNYDER), 

re i, 1091 ; (ALBERT and Bogs), 
A., ii, 296; (v. Sicmonp and 
MITSCHERLICH), A., ii, 388. 

extraction and avalysis of (LEMMER- 
MANN), A., i, 364. 

containing pyrites, analysis of (Rop7), 
A., ii, 656. 

mineral, estimation of acidity and 
alkalinity in (SrurzeR and Haupt), 
A., ii, 655. 

estimation of ammonia in (TARASOV), 
A., ii, 178 ; (PorreR and SNYDER), 
A., ii, 277. 

estimation of carbonates in (Mac- 
INTIRE and Wituis), A., ii, 281. 

estimation of iron in (MAKINEN), A., 
ii, 285. 

estimation of manganese 
HorvAts), A., ii, 285. 

estimation of nitrates in (ALLEN), A., 
ii, 575; (PorTeR and SNYDER), A., 
ii, 840. 

estimation of nitrogen in (NoyEs), A., 
ii, 22. 

estimation of phosphorus in, colori- 
metrically (MILLAR and GANGLER), 
A., ii, 649. 

estimation of phosphoric acid in 
(Braver), A., ii, 66; (DEN BrEre- 
ER; PREISINGER and Frop1L), A 
ii, 278. 

estimation of pyrites in (Ropt), A 
ii, 584. 

estimation of sulphates in (BrRowN 
and Ketioce), A., ii, 698. 

estimation of moisture in (Davis), A 
ii, 62. 


in (Vv. 


Soja-bean, constituents of (SrrEer and 


BalLEy), A., i, 1088. 
lipase of (FALK), A., i, 183. 
urease from (LABBERTE), A., i, 1019. 
constituents of oils from 
(MILLER and Eskew), A., i, 24; 
(MILLER and Mosetey), A., i, 570. 


Solids, molecular vibration of (PaGLI- 


ANI), A., ii, 605. 
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Solids, anhydrous, preparation of (Ar- 
KINS and WILson), T., 916; A., ii, 
517. 

heated, emission of electrons from 
(Horton), A., ii, 402. 

molecular exchange at the surface 
of separation of liquids and 
(v. Hevesy), A., ii, 156. 

entropy of (PAGLIANI), A., ii, 672, 819. 

Solid solutions. See Solutions, solid. 

Solubility, influence of electrolytes on 
(THortn), A., ii, 426. 

of hydrated and complex molecules 
in non-associated solvents (DE 
Szyszkowsk1), A., ii, 617, 618. 
Solutions, theory of (HotmEs), T., 1471; 
A., ii, 809. 
absorption spectra of (JonEs), A., ii, 
197. 
reflection capacity of, in the ultra-red 
spectrum (GEHRTS), A., ii, 713. 
phototropy in (ForEstT1), A., ii, 662. 
electrochemistry of (BoGoRopDskKI), A., 
ii, 509. 
potentials of, at the surface of in- 
sulators (BorELIus), A., ii, 211. 
influence of colloidal sulphur on the 
freezing points of (Rarro and 
Ross), A., ii, 152. 
surface tension of (l’apoa and TABEL- 
LINI), A., ii, 148. 
vapour pressure of (Frazer and 
LovELacE), A., ii, 11; (LEVALT- 
Ezersk}), A., ii, 740. 
absorption in (v. GEorcIEvIcs), A., 
ii, 521 
diffusion of (WEREIDE; THOVERT), 
A., ii, 151. 
variation of catalytic power of (GiuR- 
GEA), A., ii, 330, 331. 
alcoholic, temperature-coefficient of 
conductivity of (BHATTACHARYYA 
and Duar), A., ii, 728. 
vapour pressure of (TowER and 
GERMANN), A,, ii, 11. 
osmotic pressure of (Price), T., 
188. 
aqueous, density and viscosity of 
(BousFIELD), t., 1405; A., ii, 744. 
concentrated, heats of dilution of 
(Tucker), A., ii, 674. 
dilute, freezing point of (DEKHUYZEN), 
A., ii, 44. 
non-aqueous, electrochemistry of 
(PLorniKov and Roxorsay), A., ii, 
508. 
saturated aqueous, vapour pressures 
of (AppLEBEY and Huveues), T., 
1798. 
solid, hardness of (DEscu), A., ii, 561. 
supersaturated (JONES and PARTING- 
TON), T., 1019; A., ii, 612. 
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Solvents, conductivity and dielectric 
constants of (SAcHANoV. and 
PRSHEBOROVSKI), A., ii, 729; 
(SACHANOV and RaBiNoviTscH), 
A., ii, 730. 

influence of electrolytes on the dis- 
sociation of (SACHANOV and GonT- 
SCHAROY), A., ii, 732. 

ebullioscopic behaviour of (BECKMANN 
and LiescHe), A., ii, 822. 

immiscible, extraction by (SELF), A., 
ii, 695. 

organic, dielectric constants of, at 
their melting or boiling points 
(CAuwoop and TurRNER) T., 276; 
A., ii, 203. 

Soret’s phenomenon (WEREIDE), A., ii, 

150. 

Soy. See Soja. 

Spectra, apparatus for projecting (HART- 
RIDGE), A., ii, 497. 

of diatomic substances 
sLoot), A., ii, 117. 
of the alkali metals (Warts), A., ii, 
389. 
absorption, measurement of (RicE), 
A., ii, 35. 
and chemical constitution (IzMAIL- 
sk1), A., ii, 198; (GiBBs and 
Pratt), A., ii, 500. 
of inorganic acids, and their salts 
and esters (SCHAEFER, NIGGE- 
MANN, and KOHLER), A. ii, 389. 
of aminoazo-compounds (BALY and 
Hampson), T., 248; A., ii, 120. 
of benzene derivatives (BALY and 
TryHoRN), T., 1058 ; A., ii, 606. 
and constitution of benzene deriv- 
atives (WALIAScHKO and Bor- 
TINA), A., ii, 393, 395, 396; 
(WALIAsCHKO), A., ii, 398. 
of colouring-matters (WATSON and 
Meek), T., 1567; (Mepur and 
Watson), T., 1579. 
of the dioximines (TscHUGAEV and 
GLEBKO), A., ii, 391. 
of halogen and nitrile derivatives 
of benzene and toluene (PuRvVIs), 
T., 496; A., ii, 299. 
of nitroamines and _nitroamides 
(MorGaNn, Moss, and Porter), 
T., 1296; A., ii, 715. 
of organic compounds(McCLELAND), 
A,, ii, 34. 
of phthalides and related compounds 
Pratt and Brit), A., i, 686; 
(Pratt), A., i, 692. 
of solutions (JongEs), A., ii, 197. 
ultra-violet (LANKSHEAR), A.,ii, 605. 
of benzene and its derivatives 
- (StrRaAssER), A., ii, 499 ; (WITTE), 
A., ii, 500. 


(MANDER- 
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Spectra, dissociation (DE GRAMONT), A., 

ii, 499. 

high-frequency, of elements (MAL- 
MER), A., ii, 

line, relationships of (Popov), A., ii, 
195 ; (PAULSoN), A., ii, 196. 

Rontgen ray, relation between, and 
absorption coefficients (Brace), 
A, %, 187. 

Spectral lines, origin of, studied by 
interference methods (MERTON), 
A., ii, 498. 

effect of the electric field on (STARK), 
A., ii, 498, 810. 
Spectrochemical 
AuwERs), A., ii, 297. 
Spectrum associated with carbon, similar 
to that of Wolf-Rayet stars (MERTON), 
A., ii, 657. 


Spermaceti, — ss and melting point | 


of (Me-tprvu™m), A., ii, 113. 

Spirans (LeucHs and Lemcxke), A., i, 
378 ; (LEucus), A., i, 694. 

Spraying fluids rich in copper (FONZEs- 
Dracon), A., i, 487 

Stachydrine, extraction of (DELEANO), 
A., i, 835. 

Staining, intra-vitam, physical chemistry 
of (TRAUBE), A., i, 629 

Stalagmometer (TRAUBE and Somoey!), 
A., ii, 87. 


Standard solutions, volumes occupied | 


by, at different temperatures (PELL27), 
A., ii, 494. 
Stannic acid and oxide. See under Tin. 
Stannous salts. See under Tin. 
Starch, chemistry of (PrincsHEIM and 
Etssuer), A., i, 382. 
colloidal (SaAmEc), A., i, 76. 
crystalline (BEYERINCK), A., i, 940. 
soluble (SAMEC and JENCcIC), A., i, 941. 
content of, in dried bananas (WATER- 
MAN), A., i, 630. 
phosphorus content of (THoMAs), 
a? 
action of the iodide of, with the 
Pukall cell and with Vanino’s re- 
agent (VANINO and ScHINNER), 
i, 774. 
— tion of, in 
7 “ete 
eintahe a, in cocoa (Revis and 
Burnett), A., ii, 845. 
Stassfurt a chemical composition 
of (Rdézsa), A., ii, 478. 
transformations of salts in (Rdézsa), 
A., ii, 355. 
om action of, on wood (HEUvsER), 
A., i, 578. 
oumte acid, equilibrium of tristearin, 
tripalmitin and (KrEMANN and 
Kropscu), A., ii, 536. 


foods (Conepon), 


investigations (Vv. | 


| §$tilbenes, 
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Stearic acid, hydroxy-, action of phos- 
phorie oxide and of zine chloride on 
glycerides of (Foxy), A., i, 374. 

Stearic acids, di- and tetra ‘hydroxy-, 
separation of (MatrHEs and Rarn), 
A., i, 374. 

Steel. See under 
Molybdenum steel. 
Stereochemistry, development of 

(Scnoitz), A., ii, 546. 

Steric hindrance (WENZEL and KUGEL; 
WENZEL and Brapa), - i, 514; 
(WENZEL and dem -» i, 534; 
(WENZEL), A ri, 541; (WENZEL and 
Wobstscn), A., i, 561. 

Steric influence (Davis and Rrxon), 
T., 728; A., ii, 537. 


Tron, and 


| Sterols, separation of, from fats (Bere 


and ANGERHAUSEN), A., ii, 289. 

Stibnite, estimation of antimony in 
(LEHMANN and Loxkav), A.,_ ii, 
379. 


| Stilbene, photochemistry of (Srossr), 


A., i, 406 

polymerisation of (SrosBe and Dinn- 
HAUPT), A., i, 228. 

picrate (REDDELIEN), A., i, 261. 

stereoisomeric, ‘and agg 
carboxylic acids (STozERMER), A., i, 
682. 

2:2’-Stilbenediarsinic acid, 5:5’-di- 
amino-, 4:4’-dichloro-5:5'-dinitro-, and 
5:5’-dinitro- (KARRER), A., i, 333. 


| Stilbite from Tiflis (SuRGoNOv), A., ii, 


644. 

formula and dehydration of (BEUTELL 
and BiascHke), A., ii, 643. 

thermal dehydration of (MERWIN), 
; re 2 

exchange of bases in (BEUTELL and 
BLASCHKE), A., ii, 644. 

Still-heads, regulated, use of (RosSANOFF 
and Bacon), A., ii, 84. 

Stomach, physiology of (CARLSON, 
Hacer, and Rocers), A., i, 914; 
(Hicks and Visnuer; Kine and 
Conner), A., i, 1078. 

physico-chemical bebaviour of enzymes 
in the (PkrBRAM and PERuT=z), A., 
i, 97. 

absorption of fat in the (BAUMANN), 
A., i, 915; (MeNpeL and Bav- 
MANN), A., i, 1026. 

reflex action from the intestine to the 
(BrUNEMEIER and CaRLson), A 
i, 99. 

Stopcocks, vacuum and gy (RaN- 
DALL and v. BicHowsky), A., ii, 
95. 

Strontium, preparation of (TrautTz), A., 

ii, 835 
are spectra of (EpDER), A., ii, 497. 
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Strontium sulphate, solubility of, in 
solutions of calcium salts ( (RAFFO 
and Rosst), A., ii, 97. 

sulphide, phototropy and phosphor- 
escence of (RODRIGUEZ MouRELO), 
A., ii, 78. 

Strophanthic acid, dimethyl ester 
(WinpDAus and Hermanns), A., i, 
704. 

Strophanthin, properties of various 
forms of (BrAuNsS and CLossoN), 
A., i, 435. 

reactions of (ReIcHArp), A., ii, 496. 

Strophanthus oil, properties and con- 
stituents of (MATTHEs and Rartn), 
A., i, 486; (HerpuscHKA and WAL- 
LENREUTER), A., i, 437. 

Struxine, and its salts (ScHAEFER), A., 
i, 86. 

Strychnine, chemical constitution and 
physiological action of (PADERI), 
A., i, 750. 

detection of, colorimetrically (Ma- 
MELI), A., ii, 113. 

isoStrychnine, derivatives of (Crusa and 
Veccuiortt!), A., i, 893. 

Strychnos alkaloids (LEUCHS 
ScHWAEBEL), A., i, 713. 

Strychnos nux vomica, constituents of 
oil from seeds of (HEIDUSCHKA and 
WALLENREUTER), A., i, 931. 


and 


Styrene, polymerism of (SropBE, Reuss, 


and Lippotp), A., i, 227; (STobBe), 
A., i, 660. 

Styrene-o-carboxylic acid chloride, 
w-cyano- (BorscHE and SANDER), A 
i, 300. 

o-Styrenoylbenzoic acid (Conn), A., i, 
402. 


w-Styrylacetophenone-o- —— acid 
(BorscHE and HEIMBURGER), A., i, 
680. 

5-Styryl-3-methylisooxazole-4-carboxy- 
lic acid (Bettr and BeErwincozzi), 

A., i, 996. 

Submaxillary gland, effect of sodium 
sulphate on (BARCROFT), A., i, 191. 
Substance, C,H,O,N, from acetic an- 
hydride and potassium cyanate 

(BRUNNER), A., i, 225. 
CHiN», from ethylenediamine and 
acetyiacetone (RosANov), A., i, 
721. 

C,H,,0,N,, from ethyl dihydroxy- 
malonate and carbamide (VAN 
Prooyve), A., i, 871. 

C,H,O,, from oximinohydrindone 
(STEINKorF and BEssaritTscH), A., 
i, 414. 

C,H,,N.2, from ethylenediamine and 
y-methylpentane-B5-dione (Rosa- 
nov), A., i, 721. 
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Substance, C,H;ONSe, from silver 
cyanide and diphenyldiselenidedi- 
carboxyl chloride (LEssER and 
SCHOELLER), A., i, 405. 

C,H,0,, from oximino-38-methylhydr- 
indone a and Bessa- 
RITSCH), A., i, 414. 

C,H 40s, from oximino-3- methylhydr- 
indone were and Brssa- 
RITSCH), A., i, 413. 

C,H,0.N3, and its ethyl and methyl 
ethers, from cyanoacetamide and 
eee ig a (SEN- 
Gupra), T., 13864; A., i, 995. 

CyH,,05P,, from allyl alcohol, phos- 
phorus and oxygen (WittsTaTTER 
and SONNENFELD), A., i, 327. 

Cy)H,,0, from galbanum oil (Szmm- 
LER and Jonas), A., i, 63. 

Ci9H,;,ON, from hydrolysis of 
Cy, H,,ON, (SeN-Gurta), T., 1367 ; 
A., i, 996. 

C,,H,,0;, from methyl methoxy-A- 
methoxy-a-methylcrotonate and 
methyl acetoacetate (LAPWoRTH 
and MELLOoR), T., 1280; A., i, 939. 

Cy,HyON,, from phenylhydroxyl- 
amine and _pyrrole-2-aldehyde 
(ALEsSSANDRI), A., i, 989. 

C,,H,,0;N;, from glyoxal and o- 
aldehydophenylglycinamide oxime 
(GLuup), A., i, 403 

C,,H,,0ON,, from cyanoacetamide and 
acetyleyclohexanone (SEN-GupTA), 
T., 186; A., i, 996. 

C,,H,,0;, from methyl methoxy- 
8-methoxy-a-methylerotonate and 
ethyl acetoacetate (LAPWORTH and 
MELLor), T., 1280; A., i, 939. 

C,;H,,0,N., and its methyl ether, 
from cyanoacetamide and styryl 
methyl ketone (SznN-Gupra), T., 
1365 ; A., i, 995. 

C,3H,,03;N., from potassium ethoxide 
and ethyl dsopropylidenecyano- 
acetate (SCHEIBER and MEISEL), 
A., i, 255. 

C,,H320s, from magnesium isopropyl 
bromide and carbou monoxide (Eco- 
ROVA), A., i, 500. 

C,,H.,9,, from convallaretin and 
alcoholic potash (LINDNER), A., i, 
572. 

C,,H3,0;, from dicitronelloxide and 
ozone (SPORNITZ), A., i, 428. 

Cyy9H,9,N,, from formaldehyde and 
ethyl 2:4-dimethylpyrrolecarboxyl- 
ate (PILoTy, KRANNICH, and WILL), 
A., i, 462. 

C.9H,,0, from Baccharis coridifolia 
(BRANDL and ScHAERTEL), A., i, 
928. 
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Substance, C,,H,,0,N,, from phonopyr- 
rolecarboxylic acid a lyoxal 
(Prtory, Krannicu, and Witt), 
A., i, 462. 

C.9H,,0;NI, and its derivatives, from 
colchiceine and iodine (WINDAUS 
and KRreELiwitz), A., i, 709. 

C,,H,.,0,, from oxidation of 1-homo- 


veratry]-1:5:6-trimethoxyindene 
(Pyman), T., 186; A., i, 163. 


C,,H,,0,, from oxidation of 1-homo- 


veratryl-1:5:6-trimethoxyindene 
(Pyman), T., 186; A., i, 163. 
CaO s from decomposition 
aes ge gg as 
azone (CrusA and BENELLI), 
rd » i, 963. 

C,.H,.0., and its derivatives, obtained 
in the manufacture of digitoxin 
(KrtLraAnt), A., i, 281. 

Cy.H,,ON, from hydrolysis of 
C,3H.0,N, (Senx-Gurra), T., 1365; 
A., i, 995. 

CoH 0. N,, from cyanoacetamide and 
dibenzylidenecyclohexanone (SEN- 
Gupta), T., 1365; A., i, 995. 

C.;H,,0,Cl, from dimethylacetyl- 
acetone and benzaldehyde (RYAN 
and DunugA), A., i, 416. 

Cy,H,,02, from nitrosophenyldiaceton- 
amine and sodium ethoxide (EVENs, 
Grrrorp, and Grirrirus), T., 1675. 

C.,H3,0,N,8, from 4-dimethylamino- 
1-phenyl-2:3-dimethyl-5-pyrazolone 
and the w-methylsulphonate of p- 
aminophenyl salicylate (ABELIN, 
Birei, and PERELSTEIN), A., i, 
845. 

C,3H.,0,N,, from 4-benzylidene-3- 
methylisooxazolone, ee 
and §-naphthylamine (BetT!1), A 
1006. 

Cy9H.,N,, from p-tolyl benzyl ketone 
and semicarbazide hydrochloride 
(Turner), T., 1463; A., i, 1063. 

C3,H,,ON;, from 1- -phenyl- 3- -methiyl- 
5-pyrazolone, pe and B- 
naphthylamine (Berri), A., i, 1006. 

O,,H4,0..N, from the root bark of 
Calotropis gigantea (HILL and Srr- 
KAR), T., 1441; A., i, 1085. 

Succinamic acid, methyl a-bornyl ester 

(ConeNn, MARSHALL, and WoopMAy), 

T., 890. 

Succinazoimic acid (Currius 

MuckKERMANN), A., i, 873. 

Succinic acid, natural formation of 

(NevusBerc and RINGER), A., i, 1046. 

rotation of derivatives of (CLouGH), 
T., 96, 1509; A., ii, 811. 

velocity of esterification of, in aqueous 
alcohol (KAILAN), A., ii, 435. 


and 
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Succinic acid, azoimides and hydraz- 
ides of (Cuntivs), A., i, 872. 

Succinic acid, bromo-, esters of, action 
of magnesium on (ZALKIND), A., i, 
378. 

isobromo-, methyl ester (WENZEL and 
HELLMANN), A., i, 541. 
Succinic acids, iodo- (WESTERLUND), 
Big ty ote 
Succinimide, N-amino-, and its deriva- 
tives (CurTIUs, HocHsCHWENDER, 
and THIEMANN), A., i, 873. 
Succinimino-acetyl- and -benzoylacet- 
ones, and their derivatives (SCHEIBER 
and Hany), A., i, 251. 
Succiniminocyanoacetic acid, ethyl ester 
(SCHEIBER and Hann), A., i, 251. 
Succinylbenzanilide (Mumm, Hessz, and 
Vorquartz), A., i, 245. 
i-Succinylbornylamide (CoHEN, Mar- 
SHALL, and WoopMAN), T., 890. 
Succinyldiglycine, and its derivatives 
(Curtius and PRrINGsHEIM), A., i, 
126. 

Succinylsuccinic acid, ethyl ester, con- 
stitution, derivatives and absorp- 
tion spectra of (GrBBs and BrIx1), 
A., i, 648. 

constitution of, 
derivatives (HANrTzscH), 
495. 

metallic salts (HANTzscH, CLARK, 
and Anpricn), A., i, 550. 

desmotropy of derivatives of (KAUFF- 
MANN), A., i, 865. 

Sucrose (saccharose: cane sugar), effect 
of electric discharge on (L6n), A., ii, 
409. 

polarisation of (WALKER), A., ii, 290. 

inversion of (LAMBLE and Lewis), 
T., 233; A., ii, 160. 

inversion of, with aspartic acid (RADL- 
BERGER and SrecMunNpD), A., i, 774. 

influence of glycerol on the inversion 
of (Rosst), A., i, 107. 

adsorption of, by wool (Drett), A., ii, 
521. 

influence of, on the solvent power of 
water (PHiLIr and BraMtey), T., 
377 ; A., ii, 236. 

content of, in dried bananas (WATER- 
MAN), A., i, 630. 

influence of invertase on the utilisation 
of, in the organism (LA FRANCA), 
A., i, 341 

oxidation of, by 
manganate (POWELL), 

estimation of (PELLE?r), 
706. 

estimation of, in beetroot (SAILLARD), 
A., ii, 71, 209; (Contin), A., ii, 
845. 


and its halogen 
aA i, 


potassium per- 
A., ii, 91. 
A., ii, 593, 
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Sucrose (saccharose: cane sugar), estima- 
tion of, in condensed miik (REvis and 
Payne), A., ii, 27. 

Sugar in blood (Hirscu), A., i, 338, 

1022; (MaciEeopand Pearce). A., 
i, 612, 1022; (SHAFFER and Hus- 
BARD), A., i, 612. 
action of cocaine on (ScHEAR), A., 
i, 913 
relation of, to creatinuria (Mac- 
ApamM), A., i, 734. 
effect of nutrition and exercise on 
(v. Moraczewsk}), A., i, 1077. 
fermentation of, action of certain acids 
on (OPPENHEIMER), A., i, 358; 
(NEUBERG and CzApsk1), A., i, 359. 
detection of, in urine (SALKOwSKI), 
A., ii, 495; (Fourn), A., ii, 802. 
estimation of, in blood (Lewis and 
BeneEpicT), A., ii, 111; (AUTEN- 
RIETH and Montieny), A., ii, 593 ; 
(WotFr), A., ii, 653 ; (PEARCE), A., 
ii, 803 ; (TAYLOR and Hutton), A., 
i, 1023. 
Sugars, formation and changes of, in 
beetroot (Cour), A., i, 50. 
optical rotation and molecular weights 
of (MACKENZIE and GHosn), A., ii, 
301. 
mutarotation of phenylosazones of 
(LevENE and La Force), A., ii, 
494, 


alkylation of (Hawortn), T., 8. 
— of (WEERMAN), A., i, 387. 


d 
reducing power of (ScHooRL), A., ii, 
495. 
action of lead acetates on (ROGERSON), 
A., i, 652. 
location of, in plant tissues(MANGHAM), 
A., i, 927. 
excretion of, by the kidney (PErRcE 
and Keir), A., i, 739. 
reducing, detection of, in 
(CRAMER), A., ii, 380, 381. 
estimation of (PELLET), A., ii, 845. 
estimation of, by Fehling’s method 
(Prive), A., ii, 592. 
estimation of, by modified Fehling’s 
method (BRECKLER), A., ii, 111. 
estimation of, in presence of sucrose 
(Pewuet), A., ii, 706. 
detection of, by Barfoed’s 
(WELKER), A., ii, 802. 
estimation of, by Allihn’s method 
(PritzKER), A., ii, 844. 
estimation of, gravimetrically (VAN 
MELCKEBEKE), A., ii, 802. 
Sugar-beet, basal rot in the (BopNAR), 
A., i, 761. 
distribution of invertase in (CoLtN), 
A., i, 761. 
Sulphates. See under Sulphur. 


urine 


test 
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Sulphazone, preparation of (FARBWERKE 
vorM. MEISTER, Lucius, & BRUNING), 
A., i, 29. 

Sulphides, action of carbon dioxide on 

(CosrEANv), A., ii, 161. 
action of, on nitroprussides (GIRAL 
Pereira), A., i, 225. 

Sulphidodiacetic acid, double salts of 
cobalt and ethylenediamine (Pricz 
and BRAZIER), 7, 1372, 1735; A., i, 
943. 

8-Sulphidodibutyric acids, and their 
barium salts (LovEN and JOHANSSON), 
A., i, 866. 

a-Sulphidodipropionic acid, etlylene- 
diaminecobaltic salts (Price and 
BraziEr), T., 1737, 

Sulphoacetic acid, electrolysis of 
(FicaTER), A., ii, 217. 

Sulphonic acids, action of alkalis on 
(‘WiLtson and Meyer), A., i, 
232. 

conversion of, into aldehydes and 
phenols (MANDEL and Ny EUBERG), 
A., i, 984. 
o-Sulphonylaminobenzoic acid, sodium 
_ estimation of (PAzIENTI), A., ii, 
3. 
cisSulphonyldiacetatodiethylenedia- 
minecobaltic salts (Price and 
BraZiER), T., 1373, 1737; A., i, 
942. 
2-p-Sulphopheny1-3-m-nitrophenyldi- 
hydro-1:2:4-benzotriazine, 6-amino- 
(Conn), A., i, 402. 

a-Sulphopropionic acid, preparation and 
resolution of (FRANCHIMONT and 
BaAcKER), A., i, 55. 

Sulphosalicylic acid, preparation of 
derivatives of (FARBENFABRIKEN 
vor. F. BAyEr & Co.), A, i, 16. 

Sulphur, atomic weight of (RicHARDs 
and Hoover), A., ii, 96. 

valency of (LECHER), A., i, 532, 

canal ray spectrum of (STarK and 
Kinzer), A., ii, 202. 

vapour, fluorescence of (DIESTEL- 
MEIER), A., ii, 717. 

modifications of (ATEN), A., ii, 254. 

free energy of (LEWIs and RANDALL), 
A., ii, 12. 

solidification of (v. FisHER-TREUEN- 
FELD), A., ii, 553. 

equilibrium of carbon oxysulphide, 
carbon monoxide, and (LEwIs and 
Lacey), A., ii, 767. 

equilibrium of lead, oxygen, and 
(ReInpERs and GoupRIAAN), A., 
ii, 47. 

colloidal, influence of, on the freezing 

int of solutions (RaFrro and 

esas, A., ii, 152. 
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Sulphur, colours produced in glass by 

(FeNnAROLI), A., ii, 346. 

temperature of burning (PAGLIANI), 
A., ii, 766. 

reaction between calcium hydroxide 
and (AuLD), T., 480; A., ii, 345. 

fusion of iodine and (Wricurt), T., 
1527. 

oxidation of, with potassium iodate 
(DEan), A., ii, 480. 

formation of free sulphuric acid from 
(ZANKER and FARBER), A., ii, 554. 

new compound of tin and (EpPREcHT), 
A., ii, 471. 


free, action of, on vegetation (Bost- | 


NELLI), A., i, 860. 

and its compounds, changes of, in 
soils (KAPPEN and QUENSELL), A., 
i, 203. 


influence of fat and carbohydrate on | 


the excretion of, in urine (ZELLER 

and StTrRAczEwsKI!), A., i, 743. 
Sulphur chloride, testing of samples of 

(FRANK and MARCKWALD),A., ii, 22. 

Thionyl chloride, preparation of (Far- 
BENFABRIKEN VORM. F. BAYER & 
Co.). A., ii, 16, 17. 

Sulphuryl chloride, velocity of the 
formation and decomposition of 
(Travutz), A., ii, 623. 

Sulphur dioxide, gaseous and liquid, 
absorption spectra of (GARRETT), 
T., 1824; A., ii, 714. 
oxidising properties of (SMYTHE 
and WARDLAW), A., ii, 335. 
detection of, by means of mercuric 
salts (DENIGks), A., ii, 104. 
Sulphurous acid, absorption spectra 
of, and of its salts (GARRETT), T., 
1324; A., ii, 714. 
action of stannous chloride on 
(DurRANT), T., 622; A., ii, 470. 
estimation of (Knecut and H1p- 
BERT), A., ii, 792. 
free, estimation of, volumetrically 
(SANDER), A., ii, 365. 
Sulphites (SANDER), A., ii, 161. 
Sulphuric acid, theory of the lead 
chamber process for preparation 
of (Wenrzk1), A., ii, 335. 
formation of, from sulphur (ZAN- 
KER and FARBER), A., ii, 554. 
electrolysis of (HABER and KLE- 
MENC), A., ii, 212. 
action of stannous chloride on 
(DurRANT), T., 622; A., ii, 470. 
absolute, effect of solution of sele- 
nium and tellurium in (MoLgs), 
A., ii, 335. 
fuming, absorption of gasolene 
from natural gases by (ANDER- 
son and ENGELDER), A., i, 53. 
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Sulphur :— 
Sulphuric acid, additive compounds of, 
and organic compounds (KENDALL 
and CARPENTER), A., i, 15. 
oxonium compounds of ethers and 
(TscHELINCEV and Koz.Loy), <A., 
i, 370. 
value of, as a desiccating agent 
(MARDEN and Ettiort), A., ii, 
333. 
estimation of, in mine waters 
(Capps and Borgs), A., ii, 107. 
estimation of, in presence of potas- 
sium salts (VAUBEL), A., ii, 366. 
estimation of arsenic, iron, and 
mercury in (NISsENSON), A., ii, 
370. : 
Sulphates, estimation of, in 
(Etspon), A., ii, 366. 
estimation of, in soils (BROWN and 
KELLOGG), A., ii, 698. 
estimation of, in water (Bruck- 
MILLER), A., ii, 648. 
Hyposulphurous acid, reducing pro- 
perties of (TscuuGAEV and CHLOo- 
PIN), A., ii, 554. 
——. estimation of 
(Knecut), A., ii, 277. 
Thiosulphates (SANDER), A., ii, 161. 
phytochemical reduction of (NEv- 
BERG and WELDE), A., i, 355. 
Tetrathionates, preparation of (SAn- 
DER ; CALZOLARI), A., ii, 629. 
Polythionic acids, and their salts, 
estimation of, volumetrically, by 
potassium iodate (JAMIESON), A., 
ii, 481. 
Polythionates (SANDER), A., ii, 161. 
Sulphur organic compounds, action of 
pyridine on (Rarro and Ross!), A., 
i, 86. 
Sulphur, crude, analysis of (Levi), A., 
ii, 175. 
estimation of, by oxidation (FEDERER), 
A., ii, 574. 
estimation of, in caoutchouc (GAuNT), 
A., ii, 64; (SrEVENs), A., ii, 480; 
(Tutte and Isaacs), A., ii, 697 ; 
(HuTIn), A., ii, 839. 
apparatus for estimation of, in illumin- 
ating gas (WEAVER and Epwarps), 
A., li, 648. 
estimation of, colorimetrically, in 
iron and steel (SzRAING), A., ii, 
574. 
estimation of, in peptone and in 
culture media (ReDFIELD and 
Hvckie), A., ii, 176. 
estimation of selenium in (Smirn), 
A., ii, 839. 
estimation of, in vegetable products 
(DE Jone), A., ii, 575. 


flour 
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Sulphuric and Sulphurous acids. See 
under Sulphur. 
Sunlight, organic syntheses by means of 
(PATERNO), A., li, 36. 
Superphosphates. See under Phos- 
phates. 
Supersaturation (BHATTACHARYYA and 
Duar), A., ii, 750. 
theory of (JonEs and PARTINGTON), 
A., ii, 45. 
Suprarenals (swprarenal bodies: supra- 


| 


| 
| 
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Tanning materials, Russian (POoVARNIN 
and ToLtkuNovy), A., i, 573. 
analysis of (BENNETT), A., ii, 114, 
115 ; (@AwWALOwskK]), A., ii, 807. 
solutions (MOELLER), A., i, 438. 
Tantalum, atomic weight of (SEARS and 
BALKE), A., ii, 351. 
compressibility of (RicHARDs and 
BartTLeEtt), A., ii, 229. 


| Tartaric acid, changes in rotation of, 


| 


renal capsules: suprarenal glands: | 
adrenal bodies), action of, on renal | 


secretion (Cow), A., i, 478. 


influence of the depressor nerve of | 


secretion by (RIcHARDs and Woop), 
A., i, 1079. 


Surface tension in 


binary mixtures | 


(PaApoa and Marreucct), A., ii, | 


676. 
in biological processes (TRAUBE), A., 


effect of, on the activity of enzymes 
(BEARD and CRAMER), A., i, 629. 
of liquids (JAEGER and KAHN), A., ii, 
613 
and its variation with temperature 


(JAEGER and Kann), A., ii, 747, | 


748 ; (FERGusoN), A., ii, 749. 
organic (RicHARDs and Coomss), 
A., ii, 522. 
of molten metals (SmirH), A., ii, 44. 
of solutions (PADOA and TABELLINI), 
A., ii, 148. 

Syphilis, Landau’s test for (BRONFEN- 
BRENNER and RockMAN), A., i, 43. 
Syringaldehyde, condensations with 
(MAUTHNER and Szony!), A., i, 

964. 


Systems, colloidal. See Colloidal. 


T. 


Tachhydrite in potash-salt deposits of 
the Mansfeld basin (Kine), A., ii, 
640. 

Tadpoles, effect of thyroid on involution 
in (Morse), A., i, 45. 

Tale, adsorption by (RoHLAND), A., ii, 

234. 
chemical disintegration of (MALr), 
A., ii, 360. 

Tallow, solidifying point of (MELDRUM), 
A., ii, 189. 

Tannic acid, colour reaction of (MORNER), 
A., ii, 188. 

Tannin, chemistry of (FIscHER 
FREUDENBERG), A., i, 437. 

Tannins, distinction of, of valonia, oak- 
wood and chestnutwood (BENNETT), 
A., ii, 115. 


and 


during fusion (BruHAT), A., i, 496. 
cobalt and nickel salts (PICKERING), 
T., 942; A., ii, 637. 
ethyl ester, rotatory power, refrac- 
tivity and molecular solution 
volume of (PEAcock), T., 1547. 
rotatory dispersion of (Lowry and 
Dickson), T., 1173; A., ii, 660. 
l-menthylamine esters, rotation of 
(T. S. and D. C. Patrrerson), T., 
150; A., ii, 78. 
methyl ester, rotatory dispersion of 
(Lowry and Apram), T., 1187; 
A., ii, 660. 
vanadyl esters (BARBIERI), A., i, 380. 
rotation of derivatives of (CLouGn), 
T., 96. 
estimation of (PERcIABosco), A., ii, 
estimation of, volumetrically, with 
permanganate (DEAN), A., ii, 804. 
estimation of, in wines (KLING and 
LasstEuk), A., ii, 112; (HAvss- 
LER), A., ii, 291. 
and its potassium hydrogen salt, 
estimation of (AsTruc), A., ii, 112. 


| Tartronic acid, preparation of (v. Friep- 


RICHS), A., i, 493. 


_ Tate’s law and the weight of a falling 


drop (MorGAN), A., ii, 318, 522. 

Tautomerism, distinction between poly- 

morphism and (Sipewicr), T., 672 ; 
A., li, 429. 
keto-enolic (Leucus), A., i, 411. 

Tea, estimation of Prussian blue in 
(KnieuT), A., ii, 30. 

Teeth, relation of caries of the, to the 
neutralising power of saliva (MAR- 
SHALL), A., i, 104. 

Tellurium vapour, fluorescence of 

(DIESTELMEIER), A., ii, 717. 

colours produced in glass by (FENA- 
ROLI), A., ii, 346. 

solution of, in absolute sulphuric 
acid (MoLEs), A., ii, 335. 

action of sodium hyposulphite on 
(TscHUGAEV and CHLOPIN), A., ii, 
554. 

fusion of iodine and (Wricurt), T., 
1527. 

Tellurium alloys with gold and silver 
(PELLINI), A., ii, 560. 
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Tellurium compounds, hardness and 
microstructure of (SALDAU), A., ii, 
683. 

Tellurium dihaloids, action of mag- 
nesium phenyl bromide on (LEDER- 
ER), A., i, 1056. 

Tellurides, organic, compounds of 
platinum and (FritzMANy), A., i, 
644. 

Telluric acid, and its salts, reaction 
for (Denicks), A., ii, 177. 

Tellurium, detection and separation of 
(Brownine), A., ii, 801. 

Temperature, constant, apparatus for 
maintaining (PEARCE), A., ii, 85. 

high, experiments at (Rurr and 
BorRMANN), A., ii, 461, 464, 467; 
(RurrF and Kerrie), A., ii, 465. 

Terephthalaldehyde, 
with methyl 2-hydroxy-3-naphthoate 
(LuGNErR), A., i, 546. 


Terephthalic acid, dihydroxy-, ethyl | 
ester, dibromides (HANTzscn), A., | 


i, 495. 


2:5-dihydroxy-, chromoisomerism of | 


salts and derivatives of (HANTzscH, 
CLARK, and ANpDriIcH), A., i, 550; 
(Hantzscn), A., i, 551. 
Ternary systems, equilibria in (ScurE- 
INEMAKERs), A., li, 46, 432. 

Terpenes, action of acids on (FRANCEs- 
cont and SeErnaciorro), A., i, 
23. 

and ethereal oils (WALLACcH), A., i, 
423, 497; (WawtLaca, RECHEN- 
BERG, and RIgSENER), A., i, 499. 

Terpene compounds, olefinic, hydro- 

genation of (PAAL), A., i, 1065. 

Terpene series, preparation of esters of, 

for use in therapeutics (KALLE & 

Co.), A., i, 23. 

Terra rossa, properties of (ROHLAND), 

A., i, 364. 

Tetany, production of, by injection of 
guanidine and _ its derivatives 
(Paton, Frnpiay, and Burns), 
A., i, 481. 

parathyroid, effect of injections of acid 
on (Witson, STEARNS and JAN- 
NEY), A., i, 626. 

Tetra-acetoxydiethoxycyc/ohexane 

(GRIFFIN and NELson), A., i, 676. 

Tetra-acetoxydimethoxycyc/ohexane 

(GRIFFIN and NE.son), A., i, 676. 

Tetra-acetoxycyclohexane, a- and 8- 

dichloro- (GRIFFIN and NELSON), A., 

i, 676. 

Tetra-acetylgluco-m-hydroxy benzalde- 

hyde (BARGELLINI and DE Fazi), A., 

i, 979. 

Tetra-acetylglucovanillin 

LINI), A., i, 63. 


(BARGEL- 


condensation of, | 
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Tetra-acetylmucic acid, derivatives of 
(MGLLER), A., i, 381. 

Tetra-acetylmucyl chloride, and its 
application to the synthesis of 
inositol (DieLs and LOFLUND), A., 
i, 213. 

Tetra-amylose bromide and _ iodide 
(PrincsHEr™ and EIsster), A., i, 383. 

aa((-Tetrabenzylhexane-a(-diol (Bov- 
vEt), A., i, 767. 

Tetracarbonimide, presence of, in soils 
(SuHorey and WALrERs), A., i, 1092. 

Tetra-p-dimethylaminotetraphenylhydr- 
azine (WIELAND), A., i, 848. 

s-Tetraethyldiaminodibenzylsulphone 
and dichloro- (Binz, Limpacn, and 
JANNSEN), A., i, 802. 

4’:4’’.Tetraethyld‘aminotriphenyl- 
methane, amino-, chl:roavetyl deriva- 
tives (Jacoss and HEIDELBERGER), 
A., i, 672. 

aa((-Tetracyc/vhexylhexane-a(-diol 
(Bouvet), A., i, 767. 

l-Tetrahydrocadinene 
Jonas), A., i, 64. 

Tetrahydrocostolactone (SEMMLER and 
Feinstein), A., i, 429. 

Tetrahydro-de-V:4-dimethyldihydro- 
berberine, and its hydrochloride 
(FrREUND, FLEISCHER, HERMINGHAUS, 
and WALBAUM), A., i, 985. 

Tetrahydrodeoxycinchonine, and _ its 
salts (FREUND and BREDENBERG), A., 
i, 159. 

Tetrahydrodeoxycinchotine, and its 
derivatives (FrREUND and BREDEN- 
BERG), A., i, 160. 

Tetrahydrodianthryl, 10:10’-dihydroxy- 
(Eckert and HorMann), A., i, 810. 

Tetrahydrodicitronelloxide, and __ its 
hydrochloride (Spornitz), A., i, 428. 

Tetrahydrogeraniol, and its salts 
(IsHizaKa), A., i, 425. 

Tetrahydrogeranylacetoacetic acid, 
ethyl ester (IsH1zAKA), A., i, 425. 

Tetrahydrolapachol, triacetyl derivative 
(Mont), A., i, 824. 

dl-Tetrahydro-8-naphthaquinaldine, re- 
solution of, and its salts and deriva- 
tives (Gipson and Simonsen), T., 
1148; A., i, 895. 

dl-Tetrahydro-8-naphthagquinaldino-d- 
methylenecamphor (Gisson = and 
SrtmonsEn), T., 1157; A., i, 896. 

Tetrahydropyridines, action of aldehydes 
with (Lipp and WIDNMANN), A., i, 
716. 

4-Tetrahydropyridyl methyl and phenyl 
ethers, and their salts (KogNnIGs and 
Neumann), A., i, 718. 

Tetrahydro-4-pyrone, and its derivatives 
(BorscHE and MEHNER), A., i, 574. 


(SEMMLER and 
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Tetrahydro-4-pyrone-2:6-dicarboxylic 
acid, ethyl ester, and its phenylsemi- 
carbazone (BorscHE and MEHNER), 
A., i, 575. 

Tetrahydroquinoline, magnesium com- 
plexes of (TscHELINCEV and Tro- 
Nov), A., i, 610. 

2-chloro- (SEN-Gupra), T., 
A., i, 994. 
a-Tetrahydrosantonilide 
A., i, 553. 

Tetrahydrothiodiazole, diimino-, hydro- 
chloride (BuscH and Lotz), A., i, 317. 

2:3:6:7-Tetramethoxyanthracene (Ros- 
INSON), T., 272; A., i, 233. 

4:5:4’:5’-Tetramethoxyazobenzene, 2:2’- 
dinitro- (G. M. and R. Rosinson), 
T., 1756. 

4:5:4’:5’-Tetramethoxyazobenzene-2:2’- 
dicarboxylic acid (G. M. and R. 
Rosinson), T., 1755. : 

2:3:4:6-Tetramethoxybenzophenone 
(BARGELLIN}), A., i, 82. 

2:3:4:6-Tetramethoxybenzoyl-4-meth- 
oxyacetophenone (BARGELLIN!), A., i, 
84 


1358 ; 


(WEDEKIND), 


2:3:6:7-Tetramethoxy-9:10-dihydro- 
anthracene (RoBinson), T., 270; A., 
i, 233. 

3:4:3’:4’-Tetramethoxydiphenylmeth- 
ane, and 6:6’-di-, and 2:6:2':6’-tetra- 
nitro- (Rosinson), T., 273; A., i, 233. 

4:5:4’:5’-Tetramethoxyhydrazobenzene, 
N-2:2’-trinitro- (G. M. and R. Rosin- 
son), T., 1758. 


2:3:6:7-Tetramethoxy-9-phenylxanthon- | 


ium-2-carboxylic acid, methyl ester, 


and its salts (KEHRMANN and Bony), | 


A., i, 576. 
2:3:4:6-Tetramethoxy propiophenone 
(BARGELLIN]), A., 1, 82. 
s-Tetramethyldiaminodibenzylsulphone, 
derivatives of (Binz, Limpacn, and 
JANNSEN), A., i, 801. 


Tetramethyl/eiraaminodibenzylsulphone | 


(Brnz, Limpacn, and JANNSEN), A., 
i, 801. 
4:4’-Tetramethyldiaminodiphenylmeth- 
ane, amino-, chloroacetyl derivative, 
and its hexamethylenetetramine com- 
pound (Jacoss and HEIDELBERGER), 
A., i, 780. 
Tetramethyldiaminodiphenylmethyl- 
thienyl-carbinol, and -methane ( VLAs- 
TRELICA), A., i, 445. 
Tetramethyld‘aminodiphenylnitrosoam- 
ine (WIELAND), A., i, 848. 
Tetramethyldiaminodiphenyltriphenyl- 
methylamine (WIELAND), A., i, 848. 
Tetramethyldiaminotetramethyldiam- 


inodiphenyldihydrophenazine (WIE- | 


, LAND), A., i, 849. 
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4’:4’’-Tetramethyldiaminotriphenyl- 
carbinol, 4-cyano-, and its salts (Ras- 
sow and GruBER), A., i, 839. 

4’:4”.Tetramethyldiaminotriphenyl- 
methane. See Malachite Green. 

4’:4’-Tetramethyldiaminotriphenyl- 
methane-4-carboxylic acid, and its 
salts (RAssow and GRUBER), A., i, 
840. 

Tetramethylammonium hydroxide, heat 
of neutralisation of (ELLINGSON), A., 
ii, 316. 

Tetramethylbutinenediol, velocity of 
hydrogenation of, in presence of col- 
loidal platinum (ZALKIND and Piscu- 
TSCHIKOV), A., ii, 435. 

o <i (Parry), 

-» 114. 

Tetramethyldiethyl-pyrrindole-8-ol and 
-pyrrindoquinone (PiLory, WILKE, 
and BLOmMER), A., i, 177. 

Tetramethyldiguanidine, and its salts 
(Kizet), A., i, 947. 

Tetramethyldihydropyrrindole-4:8-diol, 
and its salts (PiLory, WILKE, and 
BL6mER), A., i, 176. 

2:4:2’:4’- Tetramethyl-6:6’-diquinolyl, 
preparation of (TurNneER), T., 1498; 
A., i, 1053. 

Tetramethylene-ad-dicarbamic 
ethyl ester (CurTIUS and 
STAEDTER), A., i, 125. 

Tetramethylenedicarbamide diperoxide 
(v. GIRSEWALD and SrEGEns), A., i, 
387 ; (v. GIRSEWALD), A., i, 654. 

Tetramethylgluconolactone (IRVINE, 
Fyre, and Hoce), T., 589; A., i, 
382. 

Tetramethyl y-glucose (IRVINE, FYFE, 
and Hoes), T., 537; A., i, 381. 

BBee-Tetramethylhexane-75-diol 
-dione (EGorovaA), A., i, 500. 

1:1:4:4-Tetramethylcyclohexan-2-0l (v. 
Auwens and LANGR), A., i, 949. 

ABec-Tetramethylhexan-d-one, y-hydr- 
oxy- (Ecorova), A., i, 500. 

1:1:4:4-Tetramethylcyc/ohexan-2-one, 
and its semicarbazone (v. AUWERS 
and LAN6R), A., i, 949. 


acid, 
Darm- 


and 


| p-N-gem-Tetramethylhippurylmalonic 


acid. See y-y-Toluoylmethylamino- 
B-keto-y-methy] butanedicarboxylic 
acid, 


| Tetramethyl y-methylglucoside (IRVINE, 


Fyre, and Hoge), T., 535; A., i, 381. 
Tetramethyl a-methylmannoside (Ha- 
worth), T., 13. 


| 2:4:4:6-Tetramethyl-1:3-oxazine, and its 


picrate (GABRIEL), A., i, 999. 


| Tetramethyl-pyrrindol-8-ol and -pyr- 


rindolone (PiLoTy, WILKE, and 


BuioMER), A., i, 175. 
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a recy sorbitol (Invink, FyFrr, and 
Hoe), T., 539; A., i, 382. 
1:3:4:6-Tetramethylthiolbenzene (Pot- 

LAK and ScHADLER), A., i, 529. 

Tetramic acids (GABRIEL), A., i, 581. 

Tetranaphthylethylene (TscHITSCHI- 
BABIN and Maarpson), A., i, 239. 

af75-Tetraphenylguanidine, hydroxy-, 
and its salts (LEY and WINKLER), 

A., i, 464. 

aa((-Tetraphenyl-A-¢-hexadiene, and its 

tetrabromide (Bouvet), A., i, 767. 

«eae (Bouvet), A., 

i, 76 

aa((-Tetraphenylhexane-a(-diol 

vet), A., i, 767. 

Tetraphenylhydrazine, diamino-, di- 
acetyl derivative (SuREDA BLANEs), 

A., i, 848. 

Tetraphenylphthalane (ScHLENK 

Brauns), A., i, 519. 

Tetraphenyl-o-xylylene glycol (ScHLENK 
and Brauns), A., i, 519. 

s-Tetraveratrylethane (Ropinson), T., 
272; A., i, 233. 

s-Tetrazine. See 1:2:4:5-Tetrazine. 

1:2:4:5-Tetrazine, 3:6-diamino-, and its 

salts (Ponz1o aud GASTALDI), A.,i,179. 

Tetrazole, electrical conductivity of, and 
of its derivatives (OLIVERI-MANDALA), 

A., i, 903. 

a-Tetronic acid, synthesis of (KLETz and 
Lapworth), T., 1254; A., i, 938. 
Thallium alloys with lead (Ro..a), A., 
ii, 458. 

with mercury (Paviovitscn), A., ii, 
262. 

Thallium compounds, photochemical 
reactions of (BENRATH), A., ii, 504. 
Thallium bromide and chloride, thallium 
fog in (LORENZ and ErrTeEt), A., ii, 

261. 

Thallipyrophosphoric acid, sodium 
salt (RoseENHEIM and TRIANTA- 
PHYLLIDEs), A., ii, 463. 

Thallium organic compounds :— 
acetamide, acetanilide, and benzene- 
and toluene-sulphonamides and 
their ammonates (FRANKLIN), A., 
i, 1052. 
Thaumasite, thermal dehydration of 

(Merwin), A., ii, 17. 

Theobromine, compounds of, with calcium 

(RovssKav), A., i, 296. 

Theophyllineacetic acid, sodium salt, 
diuretic action of (WIDMER), A., i, 482. 
Theophyllineglucosidephosphoric acid, 

and its salts (Fiscner), A., i, 297. 

Thermal analysis of binary mixtures 

(Baup), A., ii, 822. 

Thermochemical investigations (Roru 


(Bou- 


and 


and v. AuwErs), A., ii, 145. 
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Thermochemical measurements with the 
Regnault-Pfaundler formula (SvEN- 
TOSLAVSKI), A., ii, 420. 

Thermometer, thermochemical method 

for accurately subdividing the 
(RIcHARDs and THORVALDSON), A., 
ii, 82. 

standardisation of, for freezing-point 
determinations (Scuoor.), A., ii, 
189. 

Thermo-regulators, toluene-mercury, 
substitute for the twin-bulb trap in 
(Davis), A., ii, 441. 

Thermostat for Jow temperatures 
(WALTON and Jupp), A., ii, 12. 

Thermotropy, studies in (SENrER and 
Forster), T., 452,1168 ; A., i, 397,877. 

Thianthren, 3:7-dihydroxy-, and its 
derivatives (FRIES and ENGLEBERTZ), 
A., i, 158. 

Thiazole, preparation of (GABRIEL and 
BACHSTEZ), A., i, 306. 

Thiazole-2-azoacetylacetone (MorGAN 
and Morrow), T., 1296; A., i, 1011. 

Thiazoleazo-8-naphthol and -8-naphthyl- 
amine, preparation of (MorGAN and 
Morrow), T., 1295; A., i, 1010. 

Thiazole-2-diazonium salis (MORGAN 
and Morrow), T., 1291; A., i, 1010. 

o-2-Thienoylbenzoic acid, and its deriva- 
tives (STEINKOPF and BuTKIEWICz), 
A., i, 155. 

2-Thienyldiethylcarbinol, and its dimer- 
ide (DoMRATSCHEVA), A., i, 444. 

y-2-Thieny]l- 4s-pentene (Domrat- 
SCHEVA), A., 1, 444. 

Thioamides (ALBERT), A., i, 539. 
Thiocarbamide-phenylpropiolic acid 
(FIscHER pot go mn A., i, 405. 
m-Thiocyanatoazoxybenzene (FICHTER 

and ScHONLAU), A., i, 804. 
Thiocyanic acid, salts of, action of hip- 
uric acid with (Jounson, HIL1, and 
AILEY), A., i, 1000. 

— acid. See Sulphidodiacetic 
acid. 

Thiodibutyrie acid. See Sulphidodi- 
butyric acid. 

Thiodilactylic acid. See a-Sulphidodi- 
propionic acid. 

Thionaphthen-1-carboxylic acid, 
2-hydroxy-, methyl ester, ammonium 
salt (WEGSCHEIDER and JOACHIMO- 
witTz), A., i, 688. 

Thionyl chloride. See under Sulphur. 
Thiophanthraquinone, and nitro- (STEIN- 
KOPF and BuTKIEWICz), A., i, 155. 
Thiophen, estimation of, in benzene 

(PAOLINI and SILBERMANN), A., ii, 
806. 

tetraiodo- (PAOLINI and SILBERMANN), 
A., ii, 806. 


wy 
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Thiosulphates. See under Sulphur. 

5-Thiotolen-4-carboxylic acid, 3-hydr- 
oxy-. See 2-Methylthiophen-3-carb- 
oxylic acid. 

Thorianite from Madagascar (LAcrorx), 
A., ii, 273. 

Thorium, life period of (HEIMANN), A., 

ii, 665. 

content of the crust of the earth 
(Poo.e), A., ii, 207. 

velocities of a-particles from (Woop), 
A., ii, 814. 

emanation, condensation of, with 
radium emanation (FLEcK), A., ii, 
131. 

Thorium-B and -C, rate of solution of 
molecular layers of (v. HevEsy and 
Rona), A., il, 247. 

Thorium-C and -D, B-activities of 
(Woop), A., ii, 5. 

Thorium-/, relation of lead to (HOLMES 
and Lawson), A., ii, 5, 403. 

Thorium-X, preparation of solutions of 
(DeutTscHE GASGLUHLICHT AKTIEN- 
GESELLSCHAFT), A., ii, 4. 

Thorn, red. See Cratxgus. 

Thrombin, effect of temperature on 
(Howe tt), A., i, 36. 

8-Thujamenthone, and its derivatives 
(WALLACH and Loussg), A., i, 423. 

8-Thujamenthylamine, and its deriv- 

atives (WALLACH and Louse), A., i, 
423. 

Thulium, spectrum of (Pau.son), A., ii, 
11 


Thymol, melting- and solidifying-points 
of (MELDRUM), A., i, 396. 

Thymoquinone-a-benzoyl-p-tolylhydraz- 
one (McPHErson and Stratton), A., 
i, 467. 

Thymus gland, size and composition of 
the (FENGER), A., i, 191. 

Thyroid (thyroid gland), physiology of 
the (BLuM and Grirzner), A., i, 
343. 

iodine in the (Watts; Lewis and 
Krauss ; Marine), A., i, 1030. 

affinity of the tissue of, for iodine 
(Marine), A., i, 478. 

influence of diet on the iodine content 
of the (HUNTER and Simpson), A., 
i, 192. 

feetal, iodine in (FENGER), A., i, 620. 

decomposition of proteins of the 
(KENDALL), A., i, 600. 

effect of administration of, on meta- 
bolism (Hewitt), A., i, 37, 38. 

effect of feeding rats with (GupErR- 
NATCH), A., i, 188. 

Tin, atomic weight of (Briscoz), T., 
63 


allotropy of (BRénsTED), A., ii, 221. 
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Tin, formation of twin crystals in 
(GAUBERT), A., ii, 19. 
new compound of sulphur and (Ep- 
PRECHT), A., ii, 471. 
action of water on (JorIssEN), A., ii, 
166. 
Tin alloys with antimony and arsenic, 
analysis of (StreF), A., ii, 286. 
with bismuth and cadmium (PADOA 
and Bovin1), A., ii, 58. 
with copper (HAUGHTON), A., ii, 689. 
and manganese, magnetic properties 
of (HEuSLER), A., ii, 411. 
Stannic oxide, fusion of, with cobalt- 
ous oxide (HEDVALL), A., ii, 638. 
Stannic acid hydrosol, peptonisation 
of (Zs1cmonpy), A., ii, 430. 
Stannous chloride, action of, on 
sulphuric and sulphurous acids 
(DuRRANT), T., 622; A., ii, 
470. 
potassium chlorides (FusIMURA), 
A., ii, 100. 
Tin organic compounds :— 
dicyclohexyl and tetracyclohexyl, and 
their derivatives (Griirrner and 
Ditmar), A., i, 334. 
Tin estimation and separation :— 
estimation of, electrolytically (Hum- 
PHREVILLE), A., ii, 70. 
separation of, from palladium (GurT- 
BIER, FELLNER, and EMSLANDER), 
A., ii, 492; (GuTBreR and FE LL- 
NER), A., ii, 493. 
Tissues, enzymic activity of, after extir- 
pation of the pancreas (STAVRAKI), 
A., i, 735. 
hemostatic action of the juice of 
(Hess), A., i, 473. 
effect of serum on (FELDSTEIN), A., i, 
914. 
acid, oxydases in (REED), A., i, 48. 
animal. See Animal tissues. 
muscular, action of, on amino-acids 
(LomsBroso}), A., i, 476. 
tuberculous, iodine in (Lewis and 
Krauss), A., i, 1030. 
Tissue fluid in normal and nephritic 
animals (Boycott and DouGLas), A., 
i, 611. 
Titanicarbamide perchlorate (BARBIERI), 
A., i, 784. 
Titanium, spectrum of (Morrow), A., 
ii, 118 
Titanium compounds, behaviour of 
phenols, naphthols, and their carb- 
oxylic acids with (Hauser and 
LEviTe), A., i, 139. 
Titanium ¢richloride, magnetic rotation 
of (SreRTSEMA), A., ii, 610. 
changes of, in solution (HEYDWEIL- 
LER), A., ii, 266. 
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Toluene compounds, Me = 1. 

Titanium /‘richloride, use of, in quali- 
tative analysis (MoNNIER), A., ii, 
109. 

tetrachloride, compounds of, with 
salicylic acid and its esters (RosEN- 
HEIM, ScCHNABEL, and BILECK!), 
A., i, 538, 

Tobacco, constituents of the plant of, 
during growth (BAGGESGAARD), 
A., i, 759. 

alkaloids from (Noga), A., i, 711. 
estimation of the resin from (v. 
Drcrazia), A., ii, 603. 
p-Tolualdehyde, 6-bromo-3-hydroxy-, 
and 6-chloro-3-hydroxy- (v. WaAL- 
THER and DEMMELMEYER), A., i,880. 
Toluene, surface tension of (RicHARDS 
and Coompss), A., ii, 522. 
vapour pressure of mixtures of carbon 
tetrachloride, ethylene dibromide 
and (Rosanorr, ScHULZE, and 
Dunpny), A., ii, 11. 
nitration of (Giva), A., i, 950. 
absorption spectra of halogen and 
nitrile derivatives of (Purvis), T., 
496; A., ii, 299. 
estimation of, in commercial toluol 
and naphtha (CoLtMAN), A., ii, 184, 
185; (NorrHauu-Lavris), A., ii, 
703. 
— p-bromo- (HoLLEMAN), A., i, 
5. 


2-bromo-, -chloro-, and -iodo-3:5-di- 
nitro- (KOrNER and ConTarp!), 
A., i, 791. 
4-bromo-3:5-dinitro-, 4-chloro-3:5- 
dinitro-, 4-iodo-3:5-dinitro-, and 
3:4:5-trivuitro- (KORNER and Con- 
TARDI), A., i, 875. 
3-chloro-5-bromo-, preparation and 
nitration of (ConEN and Murray), 
T., 847; A., i, 791. 
o-nitro-, bromination of (GLUUD), A., 
i, 392. 
3-nitro-4-aminothiol-,3-nitro-4-chloro- 
and -4-bromothiol-, and their deriv- 
atives (ZinckE and Résg), A., i, 234. 
2:6-dinitro-4-hydroxylamino-, conver- 
sion of, into 2:6-dinitro-4-azoxy- 
toluene (ANscHiTz and ZIMMER- 
MANN), A., i, 179. 
2:3:6-trinitro-, preparation of (Mo Lt- 
NARI and Giva; K6RNER and 
ConTARDI), A., i, 790. 
2:4:6-trinitro-, precipitation of, from 
acid mother liquor (McHuTcai- 
SON and Wricnr), A., i, 950. 
conversion of, into trinitrobenzyl- 
earbinol (VENDER), A., i, 956. 
melting point of (RinrovuL), A., 
i, 77 


INDEX OF 
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Toluene compounds, Me = 1. 
Tolueneazoanisole (WIELAND, REVERDY, 
and HeinEMANN), A., i, 851. 
5-0-Tolueneazochloroaceto-o-toluidide 
(Jacops and HEIDELBERGER), A., i, 
670. 
4-o-Tolueneazo-1:1’-naphthaleneazo-2’- 
naphthylamine (Jacoss and HkIpEL- 
BERGER), A., i, 670. 
4-0-, m-, and p-Tolueneazo-1-naphthyl- 
amine, salts of (CASALE and CASALE- 
Saccui), A., i, 724. 


| p-Tolueneazdphenol, benzoate of (Mc- 


PHERSON and Srratrron), A., i, 467. 
p-Tolueneazothymol, and its benzoate 
(McPHERson and Srratron), A., i, 
467. 
2’:4:0-Tolueneazo-o-tolueneazo-1’-naph- 
thylamine, and its chloroacetyl deriva- 
tive (JAcoBs and HEIDELBERGER), A., 
i, 670. 
p-Tolueneox yphosphazobenzene (M1- 
CHAELIS, V. GAZA, and REHSE), A., i, 
330. 
p-Toluenesulphinic acid, 3-nitro-(ZINCKE 
and Résk), A., i, 234. 
p-Toluenesulphonamide, metallic 
of (FRANKLIN), A., i, 951. 
Toluene-4-sulphonic acid, 6-bromo-3- 
hydroxy-, 6-chloro-3-hydroxy-, and 
their salts (v. WALTHER and DEm- 
MELMEYER), A., i, 879. 
2-chloro-, preparation of (FARBWERKE 
vorm. Meister, Lucius, & Brin- 
InG), A., i, 793. 
p-Toluenesulphonylalanine, externully 
compensated, resolution of (GIBSON 
and SIMONSEN), T., 798; A., i, 801. 
p-Toluenesulphonyl-amide, -anilide, and 
-chloride, 3-nitro- (Z1INCKE and Rése), 
A., i, 236. 
p-Toluenesulphonyl-d-phenylalanine 
(Fiscner), A., i, 138. 
8-p-Toluenesulphony|propenylami- 
doxime (TROEGER and WUNDERLICB), 
A., i, 793. 


salts 


| a-p-Toluenesulphonyl-propionamide, 


-propionitrile, and -propionthioamide 
(Trorcer and WuNDERLICH), A., i, 
792. 
O-p-Toluenesulphonyl-/- tyrosine (Fiscu- 
ER), A., i, 138. 
Toluic acid, m-amino-, N-chloro-, and 
N-iodo-acetyl derivatives of (J AcoBs 
and HEIDELBERGER), A.,i, 667, 804. 
hydroxy-, titanium salt (ROSENHEIM, 
ScuNABEL, and Briieck?), A., i, 538. 
o-Toluic acid, 3- and 5-nitro-, and their 
salts and derivatives (MAYER), A., i, 
958. 
m-Toluic acid, ammonium salt (Mc- 
MasTER and Goptove), A., i, 958. 
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Toluene compounds, Me = 1. 
p-Toluic acid, 6-bromo-3-hydroxy-, and 
6-chloro-3-hydroxy-, salts and de- 
rivatives of (v. WALTHER and 
ZiprEr), A., i, 805. 
6-chloro-3-hydroxy-(RigDEL), A.,i,16. 
3-hydroxy-, preparation of 6-halogen 
derivatives of (RIEDEL), A., i, 16. 
Toluic acids, absorption spectra of 
(Purvis), T., 969. 
solubility of (Stipewick, SpuRRELL, 
and Davies), T., 1204; A., i, 878. 

Toluic acids, o- and p-hydroxy-, methyl 
esters, action of magnesium organic 
compounds on (BERLITZER), A., i, 533. 

Toluidines, 2:3:4- and 2:4:5-trinitro- 
(Gina), A., i, 886. 

Toluidinoacetic acids, amino-,and nitro-, 
and their salts and derivatives (PoL- 
LAK), A., i, 800. 

w-0-Toluidinoacetophenone, N-bromo- 
a ety] derivative (Jacoss and HEIDEL- 
BERGER), A., i, 668, 

Toluidinotolylphosphinic 
ester (MICHAELIS, Vv. 
Reuse), A., i, 330. 

1- and 2-p-Toluoylanthraquinones and 
l-chloro-derivative of the latter 
(SCHAARSCHMIDT), A., i, 566. 

0-Toluoylbenzanilide (Mumm, 
and VoLquartz), A., i, 245. 

o-Toluoylbenzoic acid, 2:4-dihydroxy- 
(Conn), A., i, 402. 

a-em-, and ~-p-Toluoylmethylaminoiso- 
butyric acids, and their nitriles 
(IMMENDORFER), A., i, 583. 

y-m-, and  -p-Toluoylmethylamino-A- 
keto-y-methylbutanedicarboxylic 
acids, methyl esters (IMMENDORFER), 
A., i, 583. 

w-m-Toluoyl-m-toluic acid, and its silver 
salt (ZALKIND and Scumipr), A., i, 
408. 

Toluquinone, compounds of, with amino- 
benzoic acids (SUCHANEK), A., i, 269. 

2:5-Toluquinone-a-benzoyl-p-tolylhydr- 
azone (McPHERSON and Srratron), 
A., i, 467. 

o-Toluylideneanthranilic acid (EKELEY 
aud Por), A., i, 166. 

o-Tolyl 8-aminoethyl ether, and its 

derivatives (JAcoBs and HEIpEL- 
BERGER), A., i, 777. 
methyl ether, and 3-amino-, and their 
derivatives (SiMONSEN and Nayak), 
T., 828; A., i, 807. 
m-Tolyl carbonates, 6-bromo- and 6- 
chloro- (v. WALTHER and DEMMEL- 
MEYER), A., i, 879. 
methyl ether, 6-nitro-4-hydroxy-, and 
its acetyl derivative (CARDWELL 
and Rosrnson), T., 251 ; A., i, 184. 


acid, 
GAZA, 


ethyl 
and 


HEssE, 
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Toluene compounds, Me = 1. 

m- and p-Tolyl 8-bromoethyl ether, 
and ¢ri- and ¢etra-bromo-, and their 
hexamethylenetetramine compounds 
(JaAcoss and HEIDELBERGER), A., i, 
802. 

p-Tolyl a-2-aminonaphthyl sulphide, 3- 

nitro-, and its derivatives (ZINCKE 
and R6sk), A., i, 235. 

ethyl sulphide, 3-nitro- (ZincKE and 
Rose), A., i, 236. 

hydroxynaphthyl sulphides, 3-nitro-, 
and their acetyl derivatives (ZINCKE 
and R6sg), A., i, 235. 

methyl sulphides, 3-amino-, 3-iodo-, 
and 8-nitro-, and their derivatives 
(ZINCKE and Rosg), A., i, 236. 

thiocyanate, 3-nitro (ZiNCKE and 
Rosk), A., i, 234. 

m-Tolylacetaldehyde (SpATu), A., i, 263. 

p-Tolylacetyl chloride (SrozRMER and 
BARTHELMEs), A., i, 152. 

p-Tolylaldehydesemicarbazone _hydro- 
chloride (HENDERSON and HEILBRON), 
T., 1746. 

p-Tolylaldoximinoacetic acid (CoHN), 
A., i, 401. 

p-Tolyl-p-anisylhydrazine (WIELAND, 
REVERDY, and HEINEMANN), A, i, 851. 

o-Tolylarsinie acid, 4-chloro-, and 3:5- 
divitro-4-hydroxy- (KARRER), A., i, 
333. 

p-Tolyl benzyl ketone, preparation of 

(TuRNER), T., 1462; A., i, 1063. 

p-Tolyl bromomethyl ketone, and 3- 
amino-, acetyl derivative, and their 
hexamethylenetetramine compounds 
(Jacoss and HEIDELBERGER), A., i, 
819. 

p-Tolyldiacetonamine (EVENS, GIFFORD, 
and GriFFirus), T., 1674. 

m-Tolyldibenzylearbinol, 2- and 4-hydr- 
oxy- (BERLITZER), A., i, 534. 

B-o-and -m-Tolyl-ay-di-o-carboxyphenyl- 
propane, 8-hydroxy-, aud their deriv- 
atives (ZALKIND and Scnmip?), A., i, 
408. 

m-Tolyldiethylearbinol, 2- and 4- hydr- 
oxy- (BERLITZER), A., i, 533. 

m-Tolyldi-a-naphthylcarbinol, 2- and 4- 
hydroxy- (BERLITZER), A., i, 534. 

m-Tolyldiphenylearbinol, 2- and 4- 
hydroxy- (BERLITZER), A., i, 534. 

p-Tolyl a8-diphenylethyl ketone (Tur- 
NER), T., 1464; A., 1, 1063. 

m-Tolyldipropylearbinol, 2- and 4- 
hydroxy- (BERLITZER), A., i, 533. 


| B-p-Tolylethylamine, §8-hydroxy-, and 


its \-chloroacetyl derivative (Jacoss 
and HEIDELBERGER), A., i, 779. 

p-Tolylethylsulphoxide, 3-nitro- (ZINCKE 
and Résg), A., i, 236. 
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Toluene compounds, Me = 1. 
B-p-Tolylglutaconic acid, 2:6-dihydr- 
oxy-, silver salt (Dey), T., 1637. 
Tolylglycine. See Toluidinoacetic acid. 
3-m-Tolyl-Ay-heptene, 2- and -4-hydr- 
oxy- (Beruirzer), A., i, 534. 
ae nitrates (CHARRIER), A., 
i, 90 
p-Tolyl 8-iodomethyl ketone, and 3- 
amino-, acetyl derivative, and their 
hexamethylenetetramine compounds 
—- and HEIDELBERGER), A., i, 
19. 
m-Tolylmethylearbinol (v. AUWERS), 
A., ii, 297. 
p-Tolyl methyl diketone, hydroxy-, 
B-oxime of (v. AuweErs), A., 1, 441. 
o-Tolyl methyl ketone, 3:5-dihydroxy- 
(Hogscn), A., i, 821. 
p-Tolylmethylsulphoxide,  6-chloro-3- 
nitro-, iodonitro-, and 3-nitro- (ZINCKE 
and Rose), A., i, 236. 
m-Tolyloxyacetic acid, 6-bromo-, 6- 
bromo-4-nitro-, 6-chloro-, and 6- 
chloro-4-nitro-, and their salts and 
derivatives (_v. WALTHER and Dem- 
MELMEYER), A., i, 879. 
1-a-p-Tolyloxy-p-aldehydobenzy1-3- 


naphthoic acid, 2-hydroxy-, methyl | 


ester (LUGNER), A., i, 547. 

8-o-Tolyloxyethylhexamethylenetetr- 
aminium bromide (J) Acopsand HEIDEL- 
BERGER), A., i, 802. 


8-p-Tolyloxyethylpiperidine, N-tri- 


bromo-, and its hydrobromide (Jacoss _ 


and HEIDELBERGER), A., i, 803. 

8-p-Tolyloxyhexamethylenetetraminium 
bromide (J AcoBs and HEIDELBERGER), 
A., i, 803. 


-m-Tolyl-A48-pentene, 2- and -4-hydr- | 


oxy- (BERLITZER), A., i, 533. 

p-Tolylphosphin-anilide-p-toluidide, 
-dianilide, -di-p-toluidide (MICHAELIS, 
v. Gaza, and Reuse), A., i, 330. 


p-Tolylphosphinic acid, aniline hydrogen 


salt (MICHAELIS, v. Gaza, and 
Reuse), A., i, 330. 

m-Tolyl isopropyl ketone, 4-hydroxy-, 
and its methyl ether (v. AUWERs), 
A., ii, 297. 

2-p-Tolylthiolanthraquinone, 
(SCHAARSCHMIDT), A., i, 698. 

4(p-Tolylthiol-8-naphthylaminothiol)- 
toluene, 3-nitro-4(a-3’-nitro-)-(ZINCKE 
and Ross), A., i, 235. 

5-m- and p-Tolyl-1:2:2-trimethylpyrrol- 
ones, and their picrates (IMMEN- 
DORFER), A., i, 584. 

Tomatoes, antioxydase in (LUBIMENKO), 

A., i, 488 
iron content of (BRAUTLECHT and 
CrawForp), A., i, 111. 


1-cyano- 
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Tomatoes, estimation of boric acid in 
extract of (CAMus), A., ii, 23. 

Topic parameters and morphotropy 
(BARLow and Pope), A., ii, 427. 

Tormentole, and its extraction (Goris 
and Viscuniac), A., i, 83. 

Tortoise,.liver of. See Liver. 

Toxicity, relative, of various compounds 
(Cooper), A., i, 627. 

Toxins and antitoxins (OsTROMISs- 
LENSK]), A., i, 751, 752; (OsTROMISs- 
LENSKI and Perrovy), A., i, 751. 

Tragacanth, constituents of (v. FELLEN- 
BERG), A., i, 705. 

Triacetin, tanning power of (FALCIOLA), 
A., i, 150 

Triacetonamine, nitroso-, rate of decom- 
position of, by alkalis (FRANCIS, 
GEAKE, and Roce), T., 1651. 

Triacetoxydimethoxycyc/ohexanol 
(GuiFFIN and NEtson), A., i, 676. 

Triacetoxycycl/ohexane, (ribromo- (GRIF- 
FIN and NELson), A., i, 675. 

Triacetoxycyclohexanol, dibromo-, and 
dichloro- (GRIFFIN and NELSON), 
A., i, 675. 

Triacetylgallic acid, preparation of 
esters of (FARBENFABRIKEN VORM. F. 
Bayer & Co), A., i, 682. 

Triamylose bromide and iodide (PRING- 
SHEIM and ErssLEr), A., i, 383. 

Triarylmethyls (ScHLENK and BRAUNS), 
A., i, 517, 518 ; (ScHLENK and Ocus), 
A., i, 579. 

Triagoles, preparation of (BRUNNER), 

A., i, 1007. 

aromatic, preparation of (CHEMISCHE 
FABRIK GRIESHEIM-ELEKTRON), 
Aa, § Hi. 

Triazoquinol (OLIVERI-MANDALA and 
CaLpERARO), A., i, 910; (OLIVERI- 
MANDALA), A., i, 1013. 

Tributyrin, action of lipase of blood- 
serum on (Pierri), A., i, 856. 

Tricarbomethoxygalloylglycine. See 
3:4:5-Trimethylcarbonatobenzoyl- 
aminoacetic acid. 


| 3:5:7-Triethoxy-2-mp-diethoxyphenyl-4- 


ethylbenzopyran, and its derivatives 
(WATSON, SEN, and Mepu1t), T’., 1480 ; 
A., i, 1069. 

3:5:7-Triethoxy-4-0-methoxyphenyl-2- 
mp-diethoxypheny1-1:4-benzopyran, 
derivatives of (WarTson, SEN, and 
Mepni), T., 1483; A., i, 1070. 

3:5:7-Triethoxy -4-phenyl-2-mp-dieth- 
oxyphenyl-1:4-benzopyran anhydro- 
hydrochloride (Watson, SEN, and 
Mepnt), T., 1482; A., i, 1070. 

Tri-9-ethylearbazyldiphthalide (Copi- 
SAROW and WEIZMANN), T., 886; 
A., i, 687. 
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Triethylidenedi-imine, os, 
(AscHAN and Vasko), A., i, 650. 
Triethylphosphine oxide, mene of 
oxygen from (CoLLIz and REYNOLDS), 
T., 367; A., i, 226. 

1:4: 5- Triketoacridine-3-o-aminobenzoic 
acid (SUCHANEK), A., i, 271. 

2:4:5-Triketo-1:3- <diphenylpyrrolidine 
(Ficre), A., i, 870. 

a ar hydrate, toxic action 
of (LoEw), A., i, 634. 

Triketohydrindene reaction (NEUBERG), 
A., ii, 292. 

1:6:7-Triketo- BB- i. eee 
(Hauscuka), A., i, 273. 

2:4:5-Triketo-1- “phenyl : ~ eal 
idine (FIGEE), A., 

Trimesanilide Rants ‘an ScHMITz), 
A., i, 172. 

Trimesylhydrazide, and its derivatives 
(Curtivus and Scumirz), A., i, 172. 
4’:7:8-Trimethoxy-3-anisylideneflavan- 

one (RYAN and O’NEILL), A., i, 1072. 
3:4:5-Trimethoxybenzoy1-2:4:6-trimeth- 
oxyacetophenone (BARGELLINI and 
Monrl!), A., i, 85. 
3:5:7-Trimethoxy-2-op-dimethoxy- 
pheny1-4-methyl-1:4-benzopyranol 
anhydrohydriodide (Watson, Sev, 
and Mepui), T., 1484; A., i, 1070. 
3:4:5- -Trimethoxyphenyl-ethyl- and 
-methyl-carbinols (MAUTHNER and 


SzOnyi), A., i, 964. 

2:4:6- Trimethoxy phenyl 8-4-methoxy- 
phenylethyl ketone (BARGELLINI), 
A, 1, 7 

2:4:6- -Trimethoxyphenyl 4- «7 me 


— ketone (BARGELLINI), A 
19 

3:4:5- -Trimethoxyphenyl 3:4:5-trimeth- 
oxystyryl ketone (MAUTHNER and 
Sz6ny1), A., i, 

3:4: 5-Trimethoxy propiophenone, and its 


” i, 


nitrophenylhydrazone (MAUTHNER 
and SzOny1), A., i, 964. 
3:4:5-Trimethoxystyrene, w-nitro- 


(MAUTHNER and Szony1), A., i, 964. 
4-Trimethylammonium-1-benzoquinone- 
imide, 2:3:5-trinitro- (MELDOLA and 
Ho.uueEty), T., 621; A., i, 588. 
2:4:6-Trimethylbenzaldehyde (WENZEL 
and BELuak), A., i, 534 
2:4:4-Trimethylbenzopyran 
A., i, 574. 
2:4:6-Trimethylbenzoylacetic acid, and 
its ethyl ester (WENzEL and Hg t- 
MANN), A., i, 541. 
3:4:5-Trimethylcarbonatobenzoylamino- 
acetic acid (NIERENSTEIN), A., i, 688. 
2:3:5-Trimethyleoumarilic acid, and its 
silver salt (JoRDAN and THORPE), T., 
404; A., i, 294. 


CVIIL. ii. 


(DIANIN), 
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2:4:5-Trimethyleoumarilic acid, and its 
silver salt (Dey), T., 1647. 

4:5:7-Trimethylcoumarin, and 3-bromo-, 
6-nitro-, 6:8-dinitro-, and 3:6:8-tri- 
nitro- (JORDAN and THorPE), T., 402 ; 
A., i, 293. 

4:6:7-Trimethylcoumarin, salts and de- 

rivatives of, and 2-thio- (GHOsH), 
T., 1602. 
3-chloro- (Dry), T., 1647. 
4:5:7-Trimethylcoumarin-8-carboxylic 
acid, 6-nitro-, ethyl ester (JoRDAN 
and THorPE), T., 406; A., i, 294. 
4:5:7-Trimethylcoumarin-6:8-dicarb- 
oxylic acid, and 3-bromo-, ethyl esters 
(JorDAN and THORPE), T., 398 ; A., i, 
293, 

8:4:6-Trimethyleoumarinic acid, and 
3:5-dinitro- (JonpAN and THORPE), 
T., 402; A., i, 294. 

3:4:6- Trimeth — -2:3-dihydropyrimidine, 
2-thio-, its hydrochloride (HALE 
and Worsaateeh, A, i, 168. 

1:2:4-Trimethyldihydroquinoline 
(Heiter, Bus, and Korrrzxy), A., i, 
301. 

aa’-Trimethylenediiminodiisobutyric 
acid, anditsderivatives(SCHLEZINGER), 
A., i, 945. 

aa’-Trimethylenediiminodioctoic acid, 
and its derivatives (SCHLEZINGER), 
A., i, 945. 

aa’- -Trimethylenediiminodiphenyldi- 
acetic acid, and its derivatives 
(SCHLEZINGER), A., i, 945. 

2:3:5-Trimethyldiphenyl sulphide, 
4:6:2’:4’-tetranitro- (HUENDER), A., i 
130. 

Trimethylenetetrazine (MULLER), A., i, 
509 


Trimethylethylene. See 8-Methyl-as- 
butene. 
Trimethylethylmethane. See 8:8-Di- 


methylbutane. 

1:1:2-Trimethylcyclohexane-3:5-diol, and 
its dibenzoy] derivative (CRossLEY and 
RenovrF), T., 607; A., i, 527. 

1:2:8-Trimethyl-A'-cyclohexene, and its 
nitrosochloride (v. AUWERS and 
KROLLPFEIFFER), A., i, 819. 

1:1:2-Trimethyl-4*-cyclohexene, and its 
nitrosochloride (Vv. AUWERS and 
LANGE), A., i, 949. 

1:1 4-Trimethyl- *a8-cyclohexene, and its 
derivatives (v. AUWERS and LANGE), 
A., i, 949. 

Trimethylhippuric acid, and its nitrile 
(GABRIEL), A., i, 458. 

Trimethylindamine (WIELAND). A.,i,849. 

Trimethyloxy-y-methylglucosideacetone 

(IRVINE, Fyre, aud Hoee), T., 540; 


A., i, 382. 
69 
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:4:5-Trimethylcyclopentane-1:2-dicarb- 
oxylic acid. See isoCamphocam- 
phoric acid. 

1:1:4-Trimethylcyc/cpentan-2-one, and 
its benzylidene derivative (WALLACH, 
RECHENBERG, and RIESENER), A 
499. 

2:4:6-Trimethylphenyl bromomethyl 
ketone (JAcoss and HEIDELBERGER), 
A., i, 819. 

Trimethylis»propylpyrrolenine, and its 
picrate (PLANCHER and Tanzi), A., i, 
894. 

1:4:6-Trimethyl-2-pyridone-3-carboxylic 
acid, and its salts (SIMONSEN and 
Nayak), T.. 797; A., i, 837. 

a:4:6-Trimethylstyrene, :3:5-trinitro-2- 
hydroxy- (JonDAN and THoRPE), T., 
406 : A., i, 294. 

1;2:4-Trimethylthiolbenzene (POLLAK 
and WIENKRBERGER), A., i, 528. 

Trioxymethylene, action of, on hydro- 
carbons, in presence of aluminium 
chloride (Huston and Ewrnc), A 
i, 952, 953; (FRANKFORTER and 
KoKaTNvR), A., i, 953. 

Tripalmitin, equilibrium of tristearin, 
palmitic or stearic acid and (KREMANN 
and Kropsca), A., ii, 536. 

Triphenoquinone, 2:3:2’:3':2’:3’-hexa- 
hydroxy-, and its derivatives (NIEREN- 
STEIN), T., 1218; A., i, 883. 

Triphenyl-acetanilide and -acetylbenz- 
anilide (MumM, Hesse, and VOoL- 
Quartz), A., i, 245. 

a88-Triphenylacrylic acid. See 
Diphenyleinnamice acid. 

af-Tripheny]-5-benzy 
oxy-, and its salts 
WINKLER), A,, i, 464. 

1:1:3-Triphenyl-6:7-dimethoxyphthalan 
(SrmonIs and RemMEn?), A., i, 187. 

d-a88-Triphenylethane, a§-dihydroxy- 
(McKenziz, Drew, and MARTIN), 
T., 31. 

aa8-Triphenylethyl alcohol, 8-amino-, 
from benzophenone and benzylamine 
(Monrt), A., i, 400. 

Triphenylethylene glycol. See 
Triphenylethane, a8-dibydroxy.. 


“? 1, 


aB- 


anidine, hydr- 


(Ley and 


1:3:5-Triphenyl-4-ethylpyrazole (Mar- | 
of | 


SHALL), T., 520; A., 

Triphenylhydrazine, 
(WireELAND and REveErpy), 
851. 

Triphenylmethane colouring matters, 
temperature coefficients, and velocity 
of reaction of (BIDDLE and PorrTER), 
A., ii, 539. 

Triphenylmethane derivatives, molec- 
ular rearrangements of (STIEGLITZ), 
A., i, 955. 


i, 410. 
dissociation 
me & 


aBB- | 
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a rg preparation of (WIk- 
LAND), A., i, 796. 

B- -Triphenylmethyl-8-methylhydroxyl- 
amine, molecular rearrangement of 
(Stieeurrz and Stacner), A., i, 955. 

Triphenylmethyl 1-methyl-8-naphthyl 
ether (PUMMERER and CHERBULIEZ), 
A., i, 418. 

1:3:5-Triphenyl-4-methylpyrazole 
(MARSHALL), T., 518; A., i, 410. 

3:4:5-Triphenylisooxazole (MARSHALL), 
T., 521; A., i, 410. 

Triphenylparacetaldchyae (SToBBE and 
Lippo.p), A., i, 261 

ad8-Triphenylsemicarbazide (DEHN and 
Puatr), A., i, 955. 

afy-Triphenyl-3-y-tolylguanidine, hydr- 
oxy-, and its copper salt (Ley and 
WINKLER), A., i, 464. 

Triple points, variation of, y 1 hydro- 
static pressures (PoRTER), A., ii, 44. 
Tripyrrole, structure of ee 
Tronoyv, and VosKRESENSK]), A., i, 

1008. 

Tristearin, equilibrium of palmitic or 
stearic acid, tripalmitin and (KRE- 
MANN and Kropsca), A., ii, 536. 

Trithienylearbinol (TSCHITSCHIBABIN 
and GavnriLov), A., i, 578. 

Tri-2-thienylmethyl perchlorate 
(ScHLENK and Ocus), A., i, 579. 

Trout, brown, respiration of (GARDNER 
and LEETHAM), A., i, 67. 

Trouton’slaw, extension of (ARRHENIUS), 
A., ii, 611. 

Trypsin, optical properties of (RAKUZIN 

and Fier), A., i, 1019. 
specificness and multivalency of 

(MarRAs), A., i, 325. 
estimation 7 in gastric 

(SPENCER), A., i, 613. 

Tryptophan, elimination of kynurenic 
acid after administration of (HOMER), 
A., i, 1035. 

Tuberculosis, serum diagnosis of (BRON- 

FENBRENNER and RockKMAN), A., i, 
43. 

action of copper gynocardate as a 
therapeutic in (OsTROMISSLENSKI 
and Perrov), A., i, 748. 

detection of (BRONFENBRENNER, 
RockMAN, and MITCHELL), 
626. 

Tumours, effect of diet on growth of 
(SwEET, CorsoN-WHITE, and 
Saxon), A., i, 746. 

malignant, hexone bases of (KocHER), 
A., i, 1037 

Tungsten, high-frequency spectrum of 

(BARNES), A., li, 658. 
compressibility of (RicHarDs and 
BARTLETT), A., ii, 229. 


juice 


A., i, 


INDEX OF 


Tungsten oxides, magnetisability of 
(WEDEKIND and Horst), A., ii, 140. 
Tungstic acid, complex salts of (RosEN- 
HEIM and ScHweEr), A., ii, 468. 
optical investigation of the pre- 
cipitation of (LoTrERMOSER), A., 
ii, 267. 
detection of (Torosstan), A., ii, 25. 
Tungstates, constitution of (PRANDTL), 
A., ii, 469. 

Tungsten-chromium compounds (Kanr- 
SCHEV), A., ii, 349. 

Tungsten organic compounds :— 
complex cyanides of (RosENHEIM and 

Deny), A., i, 785. 

Tungsten estimation and separation :— 
analysis of (ARNOLD), A., ii, 378. 
estimation of (Kanrscuev), A., ii, 

349, 
separation of, from arsenic (Dreck- 
MANN and Hivperr), A., ii, 370. 
separation of, from molybdenum 
(MARBAKER), A., ii, 107. 

Turbadium bronze, analysis of (WIL- 
LIAMS), A., ii, 799. 

Turkey, proteins in the sera of (THomp- 

son), A., i, 94. 

Turpentine oil, Spanish, nopinene in 
(DorRonsoRO and FERNANDEZ), 
A., i, 24. 

detection and estimation of petroleum 
or coal-tar derivatives in (GRIMALDI 
and Prussia), A., ii, 289. 

Tyrosinase, action of (Cuopat and 
ScHweEizeEr), A., i, 605. 

Tyrosine (p-hydroxyphenyl-a-amino- 
propionic acid), reactions of, and 
its derivatives (GEAKE and NIEREN- 
STEIN), A., i, 1060. 

diazo-reaction of (ToTAnt), A., ii, 
807. 

mercury compounds of, and its deriva- 
tives (HorrMANN, LA RocHE & 
Co.), A., i, 782. 

toluenesulphony] derivatives (FIscHER 
and LipscHitz), A., i, 242. 

Tyrosine, nitro-, structure of, and its 
derivatives (JoHNSON and Kon- 
MANN), A., i, 899. 

8:5-dinitro-, and its derivatives 
(JoHNsoN and KouMANN), A,, i, 
1061. 

o-Tyrosine, synthesis of (JoHNSON and 
Scott), A., i, 897. 

Tyrosinebisazobenzenearsinic 
(Pauty), A., i, 725. 


acid 


U. 


Ultramarine (Bock), A., ii, 460. 
constitution of (ROHLAND), A., ii, 
690. 
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Ultramicroscopic particles, apparatus to 
photograph the movement of (RE- 
BIERE), A., ii, 431. 


Undecanetrione, and its derivatives 


(Harriks and FonroseErt), A., i, 278. 
49-Undecenoic acid, and its derivatives 
(Ecorov), A., i, 373. 
Unsaturated compounds, form’’ion of 
additive products f: 


EICH), 
A., i, 206. 
additive compounds of metals, with, 
in liquid ammonia (SCHLUBACH), 
A., i, 150. 
additive products of nitric acid and 
picric acid with (REDDELIEN), 
A., i, 257. 
action of nitroso-derivatives on 
(ALEsSANDRI), A., i, 555. 
action of Florida earth on (GuR- 
vitscH), A., i, 933. 
with an open carbon-atom chain, 
oxidation of the methyl group in 
(MEREsHKOVSK!), A., i, 489. 
4-Uracilaldehyde, and 2-thio-, and its de- 
rivatives (JOHNSON and CRETCHER), 
A., i, 1002. 
Uranium, growth of radium in (Soppy 
and Hircurns), A., ii, 726. 
oxides, magnetisability of (WEDEKIND 
and Horst), A., ii, 140. 
Uranic anhydride, hydrates of (DE For- 
CRAND), A., ii, 350. 
Uranyl nitrate, hydrates of (DE For- 
CRAND), A., ii, 350. 
Uranium, estimation of (NEWTON and 
Hueues), A., ii, 585. 
Uranium ores, extraction of radium from 
(EBLER and Benper), A., ii, 128. 
Uranospathite (HALLIMOND), A., ii, 786. 
Urea (carbamide), formation of, in the 
liver (JANSEN), A., i, 917; (TAYLOR 
and Lewis), A., i, 1028. 
estimation of, by means of urease 
(EIGENBERGER), A., ii, 386. 
estimation of, in blood (KRISTELLER), 
A., ii, 599 ; (Hany), A., ii, 654. 
estimation of, in cerebro-spinal fluid 
and in blood (CuLLEN and ELLIs), 
A., i, 619. 
estimation of, in urine (HAHN and 
SapHra), A., ii, 599. 
See also Carbamide. 
Urease, preparation of, and its use in the 
estimation of urea (EIGENBERGER), 
A., ii, 386. 
action of serum and of amino-acids on 
(Jacospy and UmepaA), A,, i, 186. 
soja (LABBERTE), A., i, 1019. 
preparation and properties of 
(Jacospy and Sucea), A., i, 606. 
activation of, by human serum 
(NEUMANN), A., i, 613. 
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Urethane, equilibrium of benzene and 
(PuscHIN and Mazarovirscn), A., ii, 
432. 

3-Urethanophenylarsine, 4-hydroxy- 
(FARBWERKE VoRM. MEISTER, LUCIUs, 
& Brinine), A., i, 728. 

Urginea maritima. See Scilla mari- 
tima,. 

Uric acid, supposed synthesis of, by 

tissue extracts (Spiers), A., i, 1028. 

effect of sodium salicylate on the con- 
centration of, in blood (Fine and 
Cuace), A., i, 339, 734. 

action of tissue extracts on (LAND- 
MANN), A., i, 347. 

excretion of, by means of the digestive 
glands (MENDEL and SreHLE), A., 
i, 1034. 

metabolism of. See Metabolism. 

estimation of, in blood (BruGscH and 
KRISTELLER; AUTENRIETH and 
Funk), A., ii, 597. 

estimation of, colorimetrically, in 
blood (BENnEpicr), A., ii, 602. 

estimation of, in blood and urine 
(GrAvEs and Koper), A., ii, 602. 

estimation of, in urine (AUTENRIETH 
and Funk), A., ii, 597 ; (BERNARD), 
A., ii, 598. 

estimation of, colorimetrically, in 
urine (BENEDICT and Hircucock), 
A., ii, 602. 


Urimidoacetylacetone, dithio-, so-called, | 


constitution of (HALE), A., i, 721. 


Urine, secretion of, in decerebrate ani- 
mals (BARcROFT and PrreEr), A., i, | 


193. 


curve of neutralising force of (QUAG- | 


LIARIELLO and D’AcostiNo), A., i, 
921. 

occurrence of benzoic acid in (RAIzIss 
and Dusty), A., i, 744. 

excretion of creatine in, during fasting 
(ZeeMAN and Howe), A., i, 623 ; 
(Rose), A., i, 624. 


ethereal sulphates in (FEDERER), A., | 


i, 349. 


laevulose in (J USTIN-MUELLER), A., i, | 


624. 


effect of foods on the occurrence of | 
methy] alcohol in (v. FELLENBERG), | 


A., i, 743. 


nitrogen in blood and (PEPPER and | 


AusTIn), A., i, 1024. 
colloidal nitrogenous 
(DumirrEscov), A., i, 1079. 
action of hydrogen peroxide on organic 


substances in (CARLSON), A., ii, 106. | 


nature of the pentose in (ZERNER and 
Wattucn), A., i, 650. 

abnormal yellow pigment in (JusTIN- 
MUELLER), A., i, 858. 


matter in | 


SUBJECTS. 


Urine, pressor bases of (Bain), A., i, 
41. 
influence of fat and carbohydrate 
on the excretion of sulphur in 
(ZELLER and SrraczEwskI), A., i, 
743. 
dog’s, diazo-reaction and absorption 
spectra of (MassLov), A., i, 1035. 
human, composition of, during fasting 
(WATANABE and Sass), A., i, 
479. 
acidity of, during fasting (ZEMAN, 
Koun, and Hows), A., i, 623. 
Urine, analytical methods relating 
analysis of (Tracy and WELKER), 
A., ii, 851. 
detection of hexamethylenetetramine 
in (Gross; SCHUMACHER), A., ii, 
599. 
detection of iodine in (LossEr), A., ii, 
791 ; (ScHUMACHER), A., ii, 838. 
detection of picric acid in (RODILLON ; 
Greévor), A., ii, 805. 
detection of sugars in (CRAMER), A., 
ii, 380, 381 ; (Four), A., ii, 802. 
estimation of acetone in (ENGFELDT), 
A., ii, 591. 
estimation of the acidity of (CLARENS), 
A., ii, 597. 
estimation of allantoin in, containing 
dextrose (PLIMMER and SKELTON), 
A., ii, 75. 
estimation of ammonia in (BONNEMA), 
A., ii, 648. 
estimation of benzoic acid in (Ra1zIss 
and Dusrn), A., ii, 188. 
estimation of bile-salts in (ALLEN), A., 
ii, 852. 
estimation of calcium in (LYMAN), A., 
ii, 700. 
estimation of creatine and creatinine 
in (Brvet, DeFFins, and RATHERY), 
A., ii, 191. 
estimation of indican in (JoLEs), A., 
ii, 593; (RHEIN), A., ii, 594. 
estimation of lactic acid in(ScHNEYER), 
A., ii, 804. 
estimation of mercury in (Kotz), A., 
ii, 284. 
estimation of nitrogen in, in presence 
of sugar (JUSTIN-MUELLER), A., ii, 
366. 
estimation of oxyproteic acid in (v. 
Firrn), A., ii, 598. 
estimation of phenols and their deriv- 
atives in (FoLiIn and Denis; Srec- 
FRIED and ZIMMERMANN), A., ii, 
802. 
estimation of purine bases and uric 
acid in (GrRAvEs and KoseEr), A., 
ii, 602. 
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Urine, analytical methods relating 
to — 


estimation of urea in (HAHN and 
SapurRa), A., ii, 599. 
estimation of uric acid in (AUTEN- 
RIETH and Funk), A., 1i, 597; 
(BERNARD), A., ii, 598. 
estimation of uric acid in, colorimetri- 
eally (BENEDICT and HircHcock), 
A., ii, 602. 
“ Urogol,” existence of (NEUBERG and 
Czapskl), A., i, 350. 
“ Urogon,” existence of (NEUBERG and 
CzaPskl), A., i, 350. 
“Uroleucie acid,’ non-existence of 
(Oswatp), A., i, 350. 
Ussingite (BéccILD), A., ii, 361. 
Uvanite from Utah (Hess and ScHAL- 
LER), A., ii, 60. 


Vv. 


Vaccines, sterilisation of (TaAyLor), A., 
i, 922. 

Vaccine virus, resistance of, to filtration 
(GREEN), A., i, 43. 


Vagus, influence of the, on pancreatic | 


secretion (v. ANREP), A., i, 69. 
Valency, electron conception of (Fry), 

A., i, 391; (NELsonN and FALK), 
A., ii, 95, 547; (BRUNEL), A., ii, 
332. 

positive and negative, electron con- 
ception of (Fry), A., ii, 760. 

dependence of, on temperature (BILTz), 
A., ii, 440. 

of elements, and their complex com- 
pounds (PovaARNIN), A., ii, 548, 
761. 

secondary, nature of (Brron), A., ii, 
762. 

subsidiary, nature of (EPHRAIM and 
Hocuvti), A., i, 521; (EPHRAIM 
and JAHNSEN), A., ii, 166; 
(EpHrarmM), A., ii, 441; (EPHRAIM 
and Bo.Lue), A., ii, 454. 


Valency volume, theory of (BARKER), | 


T., 744; A., ii, 546. 
isoValeric acid, akundarol ester (HILL 
and SrrKkar), T., 1440; A., i, 
1085. 
mudarol ester (HILL and SrrKar), T., 
1439; A., i, 1085. 
Valerolactone-a-carboxylic acid, 5- 
chioro-, ethyl ester (LEucHs and 
LEMCKE), A., i, 379. 
Valerolactone-dihydrocarbostyril-a-3- 
spiran, -chloro- (LrevcHs and 
LemcKB), A., i, 379. 


tion of (KNOLL & Co.), A., i, 8. 
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isoValerylisocarbamide, a-bromo-, ethers 
of (FARBENFABRIKEN VorM. F. BAYER 
& Co.), A., i, 122. 

isoValeryl-p-phenetidine, a-bromo- 
(BERGELL; RreEpk1), A., i, 11. 

isoValine. See a-Methylbutyric acid, 
a-amino-, 

Vanadic acid. See under Vanadium. 

Vanadicarbamide, salts of (BARBIERI), 

A., i, 507. 

Vanadium, behaviour of, with copper, 
nickel, silicon and silver (GIEBEL- 
HAUSEN), A., ii, 350. 

chlorides, heats of formation of (Rurr 
and Friepricn), A., ii, 419. 
pentoxide, heat of formation of (RuFF 
and Frrepricn), A., ii, 419. 
coagulation of colloida) solutions of 
(FREUNDLICH and LEONHARDT), 
A., ii, 751. 
pyrophosphate (RosENHEIM and TRI- 
ANTAPHYLLIDES), A., ii, 464, 
Vanadic acid, nature of supposed, 
from Lake Superior (SCHALLER), 
A., ii, 359. ; 
preparation of esters of (HEss), A., 
‘i 
estimation of, volumetrically (OBER- 
HELMAN), A., ii, 490. 
Vanadium, estimation of (WiLMs and 
FiscHBAcH), A., ii, 70. 
estimation of, in steel (DoucHErty), 
A., ii, 490. 
Vanadylsalicylic acid, 
(BarBiErI), A., i, 887. 

Vanillin, compounds of iron and (WEIN- 

LAND and Nerr), A., i, 397. 
detection of (CHAvuviN), A., ii, 191 ; 
(HAvssLER), A., ii, 294, 


metallic salts 


| Vanillin-55-diphenylsemicarbazone 


(Toscu1 
555. 
Vanillinoxime, 5-bromo-, 5-nitro-, and 
their derivatives (BRADY and Dunn), 

T., 1858. 


and ANGIOLANI), A., i, 


| Vanillinsemicarbazone dilydrochloride 


(HENDERSON and HEILsron), T., 
1748. 


| Vanillylideneaminobenzoic acids, and 


their polymorphic forms (SENIER and 
Forster), T., 457 ; A., i, 398. 

Vanillylidene-y-aminophenol (SENIER 
and Forster), T., 456; A., i, 398. 

Vanillylideneanisidines, and their poly- 
morphic forms (SENIER and ForsTER), 
T., 456; A., i, 398. 

Vanillylidenebenzidine, and its poly- 
morphic form (SENIER and Forsrer), 
T., 458; A., i, 398. 


| Vanillylidene-m- and -p-bromoanilines, 
isoValerylcarbamide, a-bromo-, prepara- | 


and their polymorphic forms (SENIER 
and Forster), T., 456; A.,i, 398. 
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Vanillylidene-p-chloroaniline, and its | Velocity of solution of metals in acids 


polymorphic form (SENIER and Fors- 
TER), T., 455; A., i, 398. 
Vanillylidene--cumidine, and its poly- 
morphic form (SENIER and ForsTER), 
T., 455; A., i, 398. 
Vanillylidenenaphthylamines, and their 


polymorphic forms (SENIER and 
Forster), T’., 459; A., i, 398. 
Vanillylidenetoluidines, _ polymorphic 


(SENIER and ForsTEr), T., 452 ; A., i, 
397. 

Vanillylidenexylidines, and their poly- 
morphic forms (SENIER and Forster), 
T., 454; A., i, 398. 

Vaporisation, the entropy of (HILDE- 
BRAND), A., ii, 416. 

Vapour density, determination of 
(BLacKMAN), T., 1500; A., ii, 823. 
Vapour pressure, determination of, at 
low temperatures (JIMENO GIL), A., 

ii, 44. 

measurement of the lowering of 
(WasuHBuRN and Hevsge), A., ii, 84. 

of solutions (FrazER and LOVELACE ; 
Tower and GERMANN), A., ii, 11; 
(LEVALT-EzERSK]), A., ii, 740. 

of saturated aqueous solutions (APPLE- 
Bey and Hucusgs), T., 1798. 

Vapour tension. See Vapour pressure. 

Varnishes, estimation of ethyl and 
methyl] alcohols in (KNicHT and LIn- 
cOLN), A., ii, 843. 

Vegetarians, metabolism of. 
bolism. 

Vegetation, influence of fluorine on 

(GavTIER), A., i, 110. 
action of free sulphur on (BOsINELLI), 
A., i, 860. 

Velocity of adsorption (Diert), A., ii, 
522; (ArEnpD7), A., ii, 749. 

Velocity of alcoholysis, determination 
of (KOLHATKAR), T’., 921; A., ii, 624. 

Velocity of crystallisation from aqueous 
solutions (CAMPBELL), T., 475; A., ii, 
321. 

—- of hydrolysis, determination of, 

polarimetrically (CRocKER),T., 1762. 

of esters in presence of catalysts (RAm- 
sTEDT), A., ii, 541. 

Velocity of ignition, in mixtures of in- 

flammable gases and air (HorsAss), 
A., ii, 559. 

of mixtures of methane and air 
(PARKER), T., 328; A., ii, 245. 

Velocity of ionisation at low tempera- 
tures (NoRMAND), T., 285; A., ii, 
204. 

Velocity of reaction, lecture experiments 


See Meta- 
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on (SKRABAL), A., ii, 832. 
influence of pressure on (COHEN and | 
KalIseEr), A., ii, 246. 


(CENTNERSZWER and Sacus), A., ii, 
158. 

of molecular layers (v. Hevesy and 
Rona), A., ii, 247. 

Veratraldehydesemicarbazone dihydro- 
chloride,(HENDERSON and HFILBRON), 
T., 1748. 

Veratrum album, action of (COLLINS and 
Hanziik), A., i, 482. 

Vesuvianite from Almunge, 
(QUENSEL), A., ii, 642. 

Vichy salts, reaction of, with phenol- 
phthalein (MALLAT), A., ii, 181. 

Vicine (Fiscuer), A., i, 451. 

Vinegar, methods of killing animaleule 
in (SACHER), A., i, 486. 

Vinyl alcohol, preparation of esters and 
ethers of (CHEMISCHE FABRIK GRIEs- 
HEIM-ELEKTRON), A., i, 2. 

Vinyl-3:4-methylenedioxybenzene, w- 
chloro-. See §8-Piperonylethylene, 
a-chloro-. 

Vinyltrimethylene, so-called, structure 
of (FAvorsKI and Baratin), A., i, 
390. 

Viscometer, simple (Faust), A., ii, 612. 
improved (BousFIELD), T., 1782. 

Viscosity, simple apparatus for deter- 

mination of (SpEEpY), A., ii, 549. 

and chemical constitution, relation 
between (DunsTAN), T., 667 ; A., ii, 
422. 

and melting point of binary systems 
(KurNAKOv, Krotkoyv, and Oks- 
MAN), A., ii, 524. 

of mixed liquids (SAcHANOoV and 
RJACHOVSKI), A., ii, 230. 

of volatile liquids (Faust), A., ii, 
612. 

of aqueous solutions (BousFIELp), T., 
1405, 1781; A., ii, 744. 

of colloidal solutions (BitcuNeR), A., 
ii, 749. 

of metallic salt solutions (Kraus), A., 
ii, 422; (Herz), A., ii, 428. 

turbulence (SorKAU), A., ii, 318. 

Viscostagonometer (TRAUBE 
Somoey1), A., ii, 87. 

Voelckerite, occurrence of (RocErs), A., 
ii, 60. 

Voleano, exhalations from, at Etna 
(Ponte), A., ii, 693. 

Voltameter (cowlometer), silver (RICHARDS 
and ANDEREGG), A., ii, 81, 308; 
(Hutert and Vint), A., ii, 211. 

Volumes, atomic, relation between cohe- 

sion and (Lupwrk), A., ii, 228. 
specific, of organic compounds (HERz), 
A., ii, 823. 
ck, Goossen life of 
(JORISSEN), A., ii, 48. 


Sweden 


and 


Vv van, 


INDEX OF 


Ww. 


Walden inversion (SENTER and Drew), 
T., 638; A., i, 585; (SeNrER), T 
908; A., ii, 588; (McKenzie and 
WALKER), T., 1685 ; (Horton), A., 
i, 54. 

Water, photochemical transformation of 
(Tran), A., ii, 828. 

electrolytic transport of (Remy), A 
ii, 310 
vapour, theory of (MosTovitscn), A., 
ii, 764 
ionic dissociation of (Oppo), 
683. 
in the atmosphere, spontaneous 
ionisation of (Oppo), A., ii, 520. 
dissociation constant of (FRARY and 
Nretz), A., ii, 815. 
dissociation of, in salt solutions 
(PALMAER and MELANDER), A., ii, 
727. 
vapour pressure of (CRAFTs), A., ii, 
740. 
surface tension of (RICHARDs and 
Cooms), A., ii, 522. 


A., ii, 


influence of added substances on the 
solvent 
BRAMLEY), 
236. 

equilibrium of (BuipemAn), A 
161. 


wer of (PHILIP and 
T., 377, 1831; A., ii, 


+» ii, 


physical properties of enaniine, 
A., ii, 225. 

velocity of crystallisation of (WALTON 
and Jupp), A., ii, 15. 

absorption of chlorine by (ZALESKI 

sail camaneenmmee. A., ii, 479. 
dccompudiion of, by radioactive sub- 
stances (DEBIERNE), A., ii, 126. 

action of, on metals (JoRISSEN), A., ii, 
166. 

culture media used in the bacterio- 
logical examination of (CHAMOT and 
REDFIELD; CHAMoT and SHER- 
woop), A, ii, 712; 
SHERWOOD, and Lowry), 
852. 

Water of crystallisation (GUARESCHI), 
A., ii, 770, 774 
Naturat WATER :— 

Mine waters, estimation of iron and 
sulphuric acid in (Carrs and Borgs), 
A., ii, 107. 

Potable or drinking water, estimation 

of carbon dioxide in (WINKLER), 
A., ii, 281. 
detection and estimation of copper 
in (WINKLER), A., ii, 376. 
estimation of organic matter in 
(Fiuiprpo and Backer), A., ii, 
109, 183. 


(CHAMOT, 
A., ii, 


SUBJECTS. u. 1131 


NATURAL WATER :— 

Rain water, nitrogen compounds in 

(Suutt), A., i, 636. 

nitrogen and chlorine in (KNox), 
A., i, 204 

from Melbourne, estimation of 
nitrates and nitrites in (ANDER- 
son), A., i, 860. 

Saline water, reactions taking place 
on evaporation of (KASCHINKI), A 
ii, 551. 

Sea-water from the Gulf of Mexico, 
radioactivity of (Luoyp), A., ii, 
406. 

colorimetric measurement of the 
hydrion ae of (Pa- 
LITzscH), A., ii, 790. 

Spring and ated ‘waters, physical 
and — al constants of (Bor- 
DAS), A., ii, 101. 

Borschom, radioactivity of 
(BurKsER), A., ii, 208. 

of the Kuvaka spring, radioactivity 
of (v. WEIMARN), A., ii, 306. 

of Norway, radioactivity of (PouLs- 
son), A., ii, 506. 

of Roumania, colloidal and catalytic 
properties of (GrurcEAa), A., ii, 
330. 

natural, reducing power of (WINK- 
LER), A., ii, 287. 

estimation of carbon dioxide in 
(Luorp y Gampoa), A., ii, 484. 

detection and estimation of com- 
bustible gases in (HAUSER), A 
ii, 26. 

estimation of potassium in, volu- 
metrically (BuRGEss and Kamm), 
A., ii, 579. 

Underground waters, electrical resist- 
ance of (PrErI), A., ii, 790. 

Water analysis :— 

analysis of (WINKLER), A., ii, 173. 

detection of, by the acetylene-cuprous 
chloride reaction (WEAVER), A., ii, 
21. 

detection of carbon dioxide in (WINK- 
LER), A., ii, 795. 

detection of poisons in (BRETEAU), 
A., ii, 703. 

detection of re minerals in 
(Fievry), A., ii, 796. 

estimation of armospheric air dissolved 
in (WINKLER), A., ii, 792. 

estimation of carbon dioxide in (Ca- 
vazzi), A., ii, 795. 

estimation of chlorine ions in (MAYER), 
A., ii, 276. 

estimation of hardness of (FIscHER), 
A., ii, 874; (Mayer), A., ii, 700. 

estimation of hardness of, by Blacher’s 
method (MEERBURG), A., ii, 799. 


of 
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(o-Xylene, Me: Me = 1:2; m-arylene, Me: Me = 1-3; p-xylene, Me: Me = 1:4.) 


Water analysis :— 
estimation of smal! quantities of lead 
in (Pick), A., ii, 580. 
estimation of magnesium in, in pres- 
ence of calcium (FROBOEsE), A., ii, 
486. 
detection and estimation of manganese 
in (TILLMANS and MILDNER), A., 
ii, 583. 
estimation of nitrates in, colorimetric- 
ally (Denicks), A., ii, 22. 
estimation of oxygen in (SHovs; 
E.vove), A., ii, 63; (WINKLER), 
A., ii, 277; (Smit), A., ii, 479, 
791 
estimation of silicic acid in (WINKLER), 
A., ii, 373 
estimation of sulphates in (Bruck- 
MILLER), A., ii, 648. 
estimation of, in butter (IsNARD), A., 
ii, 112. 
estimation of, in erude petroleum 
(Surewssury), A., ii, 21. 
Water drinking (HAwk; BeErcEIM, 
Reuruss, and Hawk), A., i, 38. 
Water pump, new (ViGREUX), A., ii, 
252. 
Wax, estimation of unsaponifiable matter 
in (RATHER), A., ii, 113. 
bees, detection of paraffin wax in 
(SALAMON and SEABER), A., ii, 587. 
Gonda: g, constituents of (ULTEE), 
A., i, 825. 


Weight of a falling drop and the laws of 


Tate (MorGAN), A., li, 522. 

Weights, molecular, ‘of dissolved sub- 
stances, influence uf temperature and 
solvent on (BECKMANN and Maxim), 
A., ii, 314. 

relation between boiling point and, of 
homologous compounds (FERGUSON), 
A., ii, 224. 

determinations of, effect of changes of 
temperature and concentration on 
(TurNEn), A., ii, 739. 

and specific heat of liquids (ScHULZE), 
A., ii, 221. 

of sugars (MACKENZIE and Guosn), 
A., ii, 301. 

Wheat, toxic effect of organic compounds 

rR on (Upson and Powe tt), 
, 635. 
ogi ’ phosphoric acid of (CLARKE), 
360; A., i, 362. 

Wheat bran, organic phosphorus com- 
peunds in, and their hydrolysis 
(ANDERSON), A., i, 634; (ROBINSON 
and Mue.ieEr), A., i, 635. 

Whortleberry, colouring-matter of 
(WILusTATTEeR and MALLIson), A., i, 
282. 


Wines, physical chemistry of (MENsIO 
and GARINO-CANINA), A., ii, 71. 
detecticn of citric acid in (BATER and 
NEuMANN), A., ii, 847. 
detection and estimation of citric acid 
in (Kunz), A., ii, 595. 
estimation of acidity in (PAUL), A., ii, 
590. 
estimation of ethyl alcohol in (MAL- 
VEZzIN), A., ii, 589. 
estimation of glycerol in (WonAck), 
A., ii, 589. 
estimation of lactic acid in (GAs- 
PARINI), A., ii, 595. 
estimation of pentoses and methyl- 
pentoses Poy (SCHAFFER and 
ARBENZ), A., ii, 591. 
— of potassium and of tartaric 
acid in ane and LAssIEvR), 
A., ii, 112 
estimation of tartaric acid in (HAvs- 
SLER), A., ii, 291. 
Witherite, behaviour of, when heated 
(SaMoILov), A., ii, 640. 
Wolframite (Wherry), A., ii, 272. 
Wolf-Rayet stars, spectrum similar to 
that «of (Merron), A., ii, 657. 
Wood, formation of ethyl a cohol from 
(HAcGuuNpD), A., i, 766. 
action of steam on (Hrvser), A., i, 
573. 
decomposition of, by fungi (WEHMER), 
A., 1, 197. 
hard, destructive distillation of 
(PALMER), A., i, 867. 
Woodchuck. See Marmota monazx. 
Wool, adsorption of acids and non- 
electrolytes by (Diztt), A., ii, 521. 
Wormwood oil, Italian, constituents of 
(Paoutni and Lomonaco), A., i, 428. 
Worts, acidity of (WiNnDIscH and Koot- 
MAN), A., i, 647. 
Wurtzite, analysis of (BevreL. and 
Matzke), A., ii, 356. 


x. 


Xanthie acid, potassium salt, velocity of 
reaction of, with chloroaoctates and 
chloroacetamide (Hounsers), A., ii, 
246 

Xanthone, 
STEINER), A., i, 

Xanthoselenonium, 
(Eunriicw and BAveEr), A., i, 

8-Xanthylbutyric acid (Lovin 
JoHaNsson), A., i, 866. 

p-Xylene-2-sulphonic acid, 3-, 5-, and 
6-nitro-, derivatives of (Huston), 
A., i, 951. 


octachloro- (EcKERT and 
565. 
3:6-diamino- 
579. 
and 
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(o-Xylene, Me: Me = 1:2; m-axylene, Me: Me=1:3; p-xylene, Me: Me = 1:4.) 


m-5-Xylenol-4-sulphonic acid, prepara- 
tion of (RascHiG), A., i, 808 

Xylohexosamic acid, and its derivatives 
(LEvENE and La Force), A., i, 782. 

p-Xyloquinones, compounds of, with 
aminobenzoic acids (SUCHANER), A., i, 
269. 

o-4-Xylylacetaldehyde (SpArn), A.,i,263. 

m-4-Xylyl bromoethyl ketone, and its 
hexamethylenetetramine compound 
(Jacops and HEIDELBERGER), A., i, 
819. 

o-4-Xylyl bromomethyl ketone, and its 
hexamethylenetetramine compound 
(Jacops and HEIDELBERGER), A., i, 
819. 

o- and m-Xylylenedihexamethylenetetr- 

‘ aminium dichlorides (Jacoss and 


HEIDELBERGER), A., i, 663. 
a-m-4-Xylylethylamine, aud its deriva- 
tives (Isu1zaKa), A, i, 412. 
o-4-Xylylethylene oxide (SpArn), A., i, 
263 


m-4-Xylylhydrazine nitrate (CHARRIER), 
A., i, 907. 

m-Xylyl 2-methyl ketone, 5-hydroxy- 
(v. AUWERs), A., i, 145. 

Xylyl methyl ketoxime (IsH1zaKA), 
A., i, 412. 


Y. 


Yangonin, and its derivatives (BorscHE 
and Gernarp?), A., i, 438. 

Yeast, measurement of the ferment 
action of (WoFF), A., ii, 387. 
action of an alternating current on 
fermentation by (HAGGLUND), A., i, 

1048. 

changes in the alcohol and aldehyde 
content of (NEUBERG and 
Schwenk), A., i, 1045. 

fixation of nitrogen by (Kossowicz), 
A., i, 1081. 

enzymes of (Bav), A., i, 924. 

co-enzyme of (HAGMAN), A., i, 755. 

reducing enzymes of (HARDEN and 
Norris), A., i, 1047. 

carboxylase in (NEUBERG 
Czapsk1), A., i, 355. 

carboxylase and other enzymes of 
(NevBere), A., i, 1043. 

invertase in (MEISENHEIMER and 
Semper), A., i, 358. 

possible presence of peroxydase in 
(Bacn), A., i, 755. 

reductase of (Lvov), A., i, 357. 

influence of organic acids on (Bu- 
ROMSKI), A., 1, 485. 

action of antiseptics on (NEUBERG 
and Norp), A., i, 360. 


and 


Yeast, isolation of citric acid from 

(Kunz), A., ii, 596. 

action of, with nitrates (Kossowrcz), 
A., i, 360. 

synthesis of proteins by (ZALESKI and 
IsRAILSKY), A., i, 755. 

degradation of proteins in (ZALESKI 
and ScHATALOFF), A., i, 629. 

resistance of plasma and cells of, to 
poisons (Bokorny), A., i, 360. 

estimation of glycogen, nitrogen, and 
enzymes in (KULUBERG; SAL- 
KOWSKI), A., i, 355. 

Yeast cells, fermentation of carbo- 
hydrates by (v. Evier), A., i, 1081. 
Yeast-nucleic acid, cleavage of (JonEs 

and Ricuarps), A., i, 91. 
Yohimbie acid, and its barium salt 
(BarceEr and Frexp), T., 1028; A., i, 
835. 
Yohimbine (quebrachine), and its deriv- 
atives (BARGER and FIELp), T., 1025; 
A., i, 835. 


Z. 


Zeolites from the Crimea (TsCHIRVINSKI 
and OrLOFF), A., ii, 362. 
Zibethone, and its derivatives (Sack), 
A., i, 692. 
See also Civetone. 
Zinc, spectrum of (Morrow), A., ii, 118. 
absorption spectrum of vapour of 
(McLENNAN and Epwarps), A., ii, 
810. 
line spectra and ionisation potential 
of (McLENNAN and HENDERSON), 
A., ii, 657. 
ultra-violet spark spectrum of (EDER), 
A., ii, 196. 
5-rays emitted by (McLENNAN and 
Founp), A., ii, 721. 
electrolytic deposition of (Trrov and 
Levi), A., ii, 312; (MazzuccHEL- 
LI), A., ii, 671. 
allotropy of (BENEDICKs and ARp!), 
A., ii, 51; (Conen and HELDER- 
MAN), A., ii, 52. 
displacement of metals by (CENTNERS- 
ZWER and DrUKKER), A., ii, 563. 
passivity of (CENTNERSZWER and 
DrvukkEr), A., ii, 562. 
action of water on (JoRISSEN), A., ii, 
166. 
Zinc alloys with copper (THORNEYCROFT 
aud TurRNER; Hunson). A., ii, 
54; (WuyTe), A., ii, 689. 
hardness of (MENEGHIN}), A., ii, 261. 
velocity of solution of. in hydro- 
chloric acid (CENTNERSZWER and 
Sacus), A., ii, 158. 
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Zinc alloys with copper, and with copper 
and lead ne MAzzeITI, 
and Morettt), A., ii, 55. 


with — ow (PARRAVANO and | 


PERRET), A., ii, 98. 


Zinc salts, ammines of (EPHRAIM ‘and | 


BoLue), A., ii, 454. 
Zine chloride, hydrolysis of (SoRDELL!), 
A., ii, 17 


peroxide (RIESENFELD and Novrre- | 


BOHM), A., ii, 454. 
sulphide, =o and filtration 
of (SEELIGMANN), A ., li, 282. 

Zine organic compounds, se by 
means of (WontcEmuTH), A., i, 
116, 164, 559. 

synthesis ‘of ketones by means of 
(Biase), A., i, 56. 
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| Zine vtieneatien, estimation, and separa- 
tion :— 
precipitation of, by ammonium sulph- 
ide (SRELIGMANN), A., ii, 181. 
estimation of (RuBrictvs), A., ii, 282. 
estimation and separation of (ART- 
MANN), A., ii, 181. 
estimation of cadmium in (Cooper), 
A., ii, 23. 
separation of, from arsenic (BALLS 
and McDonneE tt), A., ii, 106. 
Zine blende. See Blende. 
Zirconium, arc spectra of (EpER), A., ii, 
497. 


| Zymase, action of antiseptics on (NEv- 


BERG and Ivanov), A., i, 359. 
relation of carboxylase to (NEUBERG), 
A., i, 1045. 
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ERRATA. 


Vor. CVI (Asstr., 1914). (InpEx.) 
Page Col. Line 
i, 911 ii. 18 for ‘‘ Hartley, Harold Brewer,” read ‘‘ Hartley, Harold.” 


Vor. CVIIT (Asstr., 1915). 


Page 

190 for ** Kertom”’ read “‘ KEETON.” 

193 > =,‘ “some” read ‘* sour.” 

193 **360” read ** 361.” 

346 ** BATELLI ” read ‘‘ BATTELLI.” 

472 ‘* BRONNENFENNER” read ‘* BRONFENBRENNER.” 

520 “*dibromo-” read ‘‘ tribromo-.” 

525 ‘* Magnesium ethyl iodide” read ‘‘ magnesium methyl iodide.” 

= “a-bromoisobutyl ” read “‘ a-bromoisobutyryl.” 
634 2 , ‘*Griebold” read ‘‘ Griebel’s.” 
646 

** gynocardinic ” read “‘ gynocardic.” 


** gynocardinate” read ‘* gynocardate.”’ 


+» ‘*hydroxygynocardinic” read ‘* hydroxygynocardic.” 
15* after *‘1267 ” insert ‘‘; from Oster. Chem. Zeit., 1914, 17, 323 —333.” 
21* ,, “473” insert ‘‘; from Philippine J. Sci., 1913, [A], 8, 
399—426,” 
2* ,, ‘*1456” insert ‘‘; from Sitzwngsber. Heidelberg. Akad. Wiss. 
Math. Naturw. Klasse., [A], 1914, 18.” 
**1165” insert ‘*; from Sitzwngsber. Math. Naturwiss. Klasse, K. 
Akad, Wiss. Wien, 1914, reprint.” 
20 ** 1447” insert ‘*; from Apoth. Zeit., 1914, 29, 887—890.” 
** 1280” insert ‘*; from Zentr. Physiol., 1914, 28, 617—619.” 
16 “1074” insert ‘‘; from Arch. Anat. Physiol., Physiol. Abt., 
1914, 585—594.” 
19 ,, ‘*1279” insert ‘*; from Zeitsch. exper. Path. Ther., 1914, 
16, 484—492.” 
12 ,, ‘*1170” insert ‘*; from U.S. Dept. Agric. Bull., 270.” 
17* ,, ‘£1115” insert ‘*; from Zeitsch. ges. Brawwesen, 1914, 87, 
430—432, 437—440.” 
7* for ‘‘HENDEN ” read ‘‘ HINDEN.” 
20 ‘maximum ” read * minimum.” 
5 **not denied” read ‘‘ denied.” 
14 ‘*Wurtzite” read ‘‘ Hauerite.” 
21 *“V. J. VERNADSKI” read ‘‘ V. I. VERNADSKI.” 
29 ‘*Grahnite ” read ‘‘ Gahnite.” 
8* ‘** Biol. Zentr.” read ‘‘ Bied. Zentr.” 


* From bottom. 
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ii, 
ii, 


ii, 
ii, 
ii, 


ii, 


ii, 
ii, 
ii, 
ii, 
ii, 
ii, 
ii, 


Page 
497 
554 


557 
559 
559 


570 


573 
574 
574 
651 
651 
758 
828 


ERRATA (continued). 


Line 
12 after ‘‘ 1046” insert ‘‘; from Photo. Rundschau, 1914, Heft. 3.” 
2 ,, ‘*1220” insert “*; from Farb. Zeit., 1914, 25, 343—345, 


361—362.” 


17* ,, 1421” insert ‘‘; from J. Gasbeleucht., 1914, 57, 941—943.” 
15 ,, 1879” insert ‘‘; from J. Gasbelewcht., 1914, 57, 733—740.” 
5* ,, 1880” insert “‘; from J. Gasbelewcht., 1914, 57, 757—765, 
781—787, 805—810.” 
11* ,, “£1082” insert ‘*; from Atti R. Accad. Sci., Napoli, [xvi], 


2a, No. 2.” 
13 for “an olive ” read “a blue.” 


15* ,, “ Misson Szraine” read “ Misson.” 
13* ,, “ benzene” read “ light petroleum.” 
14* ,, “sodium” read “ hydrogen.” 


4* after“ sulphate is ” insert “ neutralised and.” 
8* for “ molecular” read “ unimolecular.” 
4 5, “VII” read “ III.” 


* From bottom. 
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